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GiRMAKY,  Berlin  :  13,  Unter  den  liinrten. 
Russia,  St.  Petersburg  :  14,  Nevsky  Pro»p«ct. 
Italy,  Ro«ne  :  307  Corso. 
Austria,  Vienna  :  Karntnerstrasse.  nr.  30. 


India,  Calcutta  :  Thacker,  Spink  &  Co. 

Bombay  :  Thacker  &  Co.,  Ltd. 
South  Africa,  Cape  Town  :  Gordon  &  Gotch. 
Japan.  Yokohama  :  Kellv  &  Walsh.  Ltd. 
NEW  Zealand  :  Gordon  &  Gotch,  Ltd. 


Canada  :  Montreal  Newi  Company. 

United  States,  New  York  :  Ini«rnational  Newt  Co. 

Chicago  :  Subscription  Newt  Co. 
Australia,  Melbourne  ;  Gordon  k  Gotch. 
Straits  Settlements,  Singapore  :  Kelly  &  Walsh,  Ltd. 
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The  Grantham  Crank  and  Iron  Co.,  Ltd.,  Grantham, 


ON   ADMIRALTY 
LIST. 


Manufacturers  of  all  kinds  of 

STEAM 

BOILERS, 

Vertical    Cross'tube, 
Multitubular,     Portable, 

Loco.    Type,    Cornish, 
"Field"    Tube,    Launch, 
and    "  Colonial  "    Boilers  ; 

ALSO    MAKERS    OF 

Vertical    Steam    Engines, 
Feed -Water   Heaters,   and 
Bent     Cranks. 


Special  Terms  to  Shippers  and  the  Trade. 


PERFORATED  METALS  Hj^  KINDS. 


MAKERS  OF  ,    .    . 

Filter  Press  Plates. 

Rotary  Sifting  Plates,  etc.,  etc. 

Revolving:  Screens  and  Trommels, 
Blacic  and  Galvanized. 

Embossed  Plates  for  Stair  Treads 
and  Locomotive  Steps. 

Special  Designs  of  Perforated 
Plates  made  exactly  to  draw- 
ings and  up   to  one  inch  tliick. 


Telephone :  «I68  BANK 


ANDREW  BROWN  &  Co..  no,  cannon  street.  e.c. 

Sole  Agents  for  FR.  MEGUIN  &    CO.,  Ltd.         illustrated  auiogue  Free.        Telegraphic  Address:  "BROWPOST,  LONDON." 
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Mr.  G.  H.  HUGHES,  M.I.Mech.E.. 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial  Undertakings, 

97,   QUEEN    VICTORIA    ST.,    LONDON,    E.G. 

Telaphone  No.:  5754  Bank.  Write  for  particulars. 


HIGH   SPEED 

INDICATORS. 

Hannan  &  Buchanan, 

75,  Robertson  Street,  Glasgow. 
ENGINE  COUNTERS. 
BOURDON    GAUGES. 

On  Admiralty  List. 
Hn?lneerln(r  Instrument  IVlak«rs 


RIVETS,  BOLTS,  &  SCREWS 

Of  all   Descriptions  and  for  all    Purposes. 

SEND     FOR     CATALOOUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 


The   Crypto  Electrical  Co. 


3,  TYERS  GATEWAY,  BERMONDSEY  STREET. 
LONDON,  S.E. 


THE  ACME    WATER   STORAGE 
and  CONSTRUCTION  CO.,  Ltd., 

Patented  March  9th,  1897.  U.S.A. 

Water  stored  where  most   convenient   under 
pressure  and  automatically  distributed. 

For  Town  an  «   Villag:e  Supplies,  Suburban  Establish- 
ments, Higrh  Building^s,  Factory  Sprinklers,  etc. 

Descriptive  Circular  sent  on  request. 

ERIC  S.  A,  SWIITH,  ^briol^nq^ton!^'*' 

Licensee,    Sole  Agent,  and   Manufacturer   for  the   United   Kingdom 
and  Colonies. 


Miscellaneous 


PAGE    6    ROWLINGSON. 
Chartered  Patent  Agents. 

Mr.  Page,  who  i»  a  Whitworth  Exhibitioner  and  an  Associate  Member 
of  the  Institute  of  Civil  Enijinrers,  h;is  had  a  large  experience  as  a  Practical 
Mechanical  Engineer,  and  is  specially  qualified  to  deal  with  the  most 
intricate  mechanical  problems  successfully.  Wriit  for  Htadbook  0/ 
lohraistion  Fret, 
28,    NEW    BRIDGE    STREET,    LONDON.    E.C.. 

And    I),  St.   Ann's  S()iiiiic,  Slam  lu-^ttr. 


M^INNES-DOBBIE' 
INDICATORS. 

In  T^vo  types:  External  and 

Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all     speeds     and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 


Adopted  by  the  British,  Trench 
and  far>:inffse  AHmiraltie^. 


DOBBIE,  MclNNES,  LIMITED, 

45.  BOTHWELL  ST..  GLASGOW. 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH    ROAD,   LONDON,  S.E. 


PUNCHING  & 
SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE   TOOLS. 


DAVIS  &  PRIMROSF, 

Leith  Ironworks,  EDINBURGH, 


BABCOCK    it    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Hoilers  are  in  use  throughout  the  woild  to  the  extent  of  4,700,000 h. p. 
generatiiij;  steam  for  all  purposes,  and  fired  with  all  kinds  of  fuel. 
Sfe  O'lr  Advertisement  apneann^  ^"iJ-  4''*  t^lie  37- 

HEAD    OFFICES— Oriel    House,    Farrmgdon    Street,   LONDON,   E,C. 

WORKS-  Renfrew.  SCOTLAND. 

GRAHAM,  MORTON  &  Zh. 

Head  Office  and  Works,    X^JEIjEUDS* 
Maker*  aai  Brecton  of  all  CIsMaes  of 

CONVEYING    PLANTS,   COAL    HANDLING    PLANTS, 
AERIAL  ROPEWAYS,   &e.,   &e. 


ENGINEERING  PHOTOGRAPHY 


Price  List  on  application  to—  ROOl^FR        A        ^1  11    I     l\/AN 

67  and  69,  Chancery  Lane,  Telephone:  9252  Central. 


LONDON,  W.C. 
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Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 
Seetional 

VERTICAL  STEAM  BOILERS 

Apply  for  Catalogue. 


TRANSPORTERS, 


See  our  Advertisement  appearing  Aug^.  4th. 


TEMPERLEY    TRANSPORTER    CO-, 

72,    Bishopsgrate     Street    Within,     LONDON,     E.G. 

Telephone:  365  London  Wall.  Telegrams  :  "Transunio."' 

HIGH-GLASS 

MACHINE    TOOLS 

In  stock  for  immediate  delivery. 

THOS.irWARD,  L" 

Albion   WorKs. 
SMEt=-F-|EI-i:3. 

STONE     BREAKERS, 

GRAVEL  WASHERS,    ETG. 
SAMUEL  PEGG   &  SONS,   Engineers, 
LEICESTER,  England. 

SEND  FOR  ILLUSTRATED  CATALOGUE. 


IN 


WASTE 


LORTUNES 

IRErf88?Er'*  MACHINERY 


I 

M.    GLOVER    &    CO..    Patentees,    LEEDS. 


Miscellaneous 


J  TOMEY  ^  SON'S 

.Eureka Gauge  Glass 


^ 


ESTABLISHED^ 
^_   „  1853 

SW_^  AST0JV_„ 
OJIRM  I  NGHAM. 


A  NEW  GAUGE  GUSS. 

Samples,  Lists,  and 
Tebtiinonidls  on  application. 

s.H.p; 

Tested  to        f„  High  Prossurt 

350  lb.  Steam  " 

Pressure.  BOiltM. 


BRETT'S   PATENT   LIFTER   Co.,  LTD. 

COVENTRY,    ENG. 


Speciality— 


FORGING     PLANT. 

See  our  Advertisement  appearing  Aug.  4tlk. 
SEND  FOR   LATEST   CATALOGUE. 


RELI^BlfE  I 

FIRE 'APPLIANCES 


CASToIRON 

COLUMNS, 

STANCHIONS  AND   GIRDERS. 

Head,  Wrightson  &  Co.,  Thornaby,  Stookton-on-Tees; 


WELDED     AND     RIVETED     STEEL    PIPES. 


THOMAS    PIGGOTT    &   CO..    LTD.,    SPRING     HILL.     BIRMINGHAIVI. 


Send   for   Catalogue. 


SHONE    PNEUMATIC   EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &C. 

Air    Compressing     Machinery 


FOR  ALL   SERVICES. 


HUGHES  &  LANCASTER 

47.    VICTORIA    STREET.    LONDON.    S.W. 


LEEDS  STEEL 
WORKS,LEEDS, 


WALTER  SGOTT,  Ltd 

'  '      ENGLAND. 

Manufacturers  of   .    .    . 

Rolled   Steel   Joists,    Channels,    etc 

Mild  Steel    Blooms,   Billets,  Slabs,   Tinbars.   Round*  and  Flats. 

speciality:  TRAMRAILS. 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
. .  of  our . . 


TIME  RECORDERS 


RECORDERS. 


see  our  whole  page  Ad.  on  Aug.  4th. 


Recorders,  ltd.,  ITI,  Queen  victoria  street.  LONDON,  E.G. 


July  14,  1905- 
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"ZECO"  !  ^'"^  Planished  and  Glazed 
Bpand     ^^'®'  ^^^^^^  ^^^  Lagging 

<  and  Covering  generally. 

ZE/TZ  &  Co.,  21,  Lime  St.  London.  E.C. 

HIGH-CLASS    NON-CORROSIVE 

LUBRICATING    OILS    AND 

SOLIDIFIED    LUBRICANTS. 

(Castor,   Lard,  Olive.   Neatsfoot,  and  Linseed  Oils,  Tallow,  &c.) 


Refuse  Destructors. 


Writs    for    partlcularm    to  /— 


RELIANCE    LUBRICATING   OIL   CO., 

19    €t    20,    Water    Lane,    Great    Tower    Street. 

LONDON.    E.C. 

Also  at  Glasgow,  Hull,  Bristol,  and  Ne\vcaste-on-Tyne. 


castings  for 

Engineers  &  Tool  Makers 

TO  MACHINE  CLEAN  &  BRIGHT 
ALL  OVER. 

PARKER  FOUNDRY  GO.  DERBV 

ONADMIRAkTVUST, 


HEENAN  &  FROUDE,  Limited 

4,  Chapel  Walks,  MANCHESTER. 

Works:     MANCHESTER  and  WORCESTER. 

BERTRAMS,  Ltd.,     see 

Sciennes.  EDINBURGH.       Next 

MACHINE    T00L5.         ^^**- 


DESTRUCTORS  and 

CLINKER    MACHIHERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Telegrams:  "DESTRUCTOR."  Telephone:  2006. 

Codes:  A. B.C.  (5th  Edition)  and  Leibcr's. 


"CAMPBELL" 

GAS  ENGINES  &  SUCTION  PLANTS, 
GIL  ENGINES  &  PUMPS. 


SOLE  MAKERS- 


I 


The  Campbell  Gas  Engine  Co., 

Halifax,    England.       Umited, 

London  Office —  Glasgow  Office — 

114,  Tooley  Street,  S.E.  104,  Bath  Street. 


The 


Scotch  &  Irish  Oxygen  Co.,  Ltd., 

ROSEHILL  WORKS.  GLASGOW. 

Valves  for  Gas  Bottles,  Refrigerating  Plant,  etc., 
in  Bronze,  Steel,  and  Aluminium. 

Reducing  Valves.  Keys,   and   all  Fittings  for  Compressed  Ga.srs. 


I 


A  2 
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Contracts 

-      — 


CONTRACTS. 


CORPORATION     OF     LEICESTER. 
WATERWORKS. 

DERWENT  SUPPLY   MAIN,  SECTION  No.  i. 
CONTRACT   No.  2. 

TO  PIPE   FOUNDERS. 

The  Water  Committee  of  the  Leicester  Corporation  are  prepared  to 
receive  TENUERS  for  the  SUPPLY  and  DELIVKRY  of  PIPES  and 
SPECIALS  required  in  connection  with  Section  No.  i  of  the  Main  for 
bringing  the  Derwent  Supply  to  Leicester,  and  for  the  Blackbroolc 
Temporary  Supply,  comprising  :— 

Tons  cwts.  qrs.  lbs. 
32}  in.  Straight  Socket  Pipes  ...  339  o  i  14 
32i  in.  do.  do.  ...  2573  720 
32!  in.  do.  do.  ...  633  12  o  o 
15  in.  do.  do.  ...  82  7  o  o 
12  in.  do.  do.  ...  210  19  3  7 
6  in.  do.  do.  ...9720 
Special  Castings 163      17        2      16 

Total    ...  4012      II        3       9 

The  Drawings  may  be  inspected  at  the  Offices  of  the  Engineer,  Mr.  J. 
B.  EVERARD,  M.Inst.C.E.,  6,  Millstone  Lane.  Leices-ter.  and  Conditions 
of  Contract,  Specification,  Quantities,  and  Form  of  Tender,  obtained 
from  him  upon  payment  of  £s,  which  will  be  retumtd  upon  receipt  of 
a  bona  fide  Tender,  and  on  the  Conditions,  Specitication,  and  Priced 
Quantitits. 

Sealed  Tenders  upon  the  form  supplied,  addressed  to  the  Chairman 
of  the  Water  Committee,  Town  Hall,  Leicester,  are  to  be  delivered  not 
later  than  ten  o'clock  in  the  forenoon  of  Mordav,  the  17th  day  of  July, 
1905,  endorsed  "  Tender  for  Pipes — lierwent  Main." 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

E.  V.   HI  LEY, 

June,  1905.  1  own  Clerk,  Leicester. 

CORPORATION     OF     LEICESTER. 
WATERWORKS. 

DERWENT  SUPPLY  MAIN,  SECTION  No.  i, 
CONTRACT  No  3. 

TO   VALVE   MAKERS. 

The  Water  Committee  of  the  Leicester  Corporation  are  prepared 
to  receive  TKNDKhS  for  the  SUPPLY  and  DM  IVERY  of  No.  30 
SLUICE  VALVES,  varying  in  size  from  4  in.  to  30  in.  diamtter, 
and  No.  22  Alk,  REFLUX,  FLAP,  and  REi  lEF  VALVES  required  in 
connection  with  Section  No.  I  of  the  ^  ain  for  bringing  the  Dciwent 
Supply  to  Leii  ester,  .-ind  for   he  B^aci-brook  Temporary  Supply. 

The  Diawings  mav  be  inspected  at  the  Offices  of  the  Engineer, 
Mr.  ].  B.  EvERARi),  M.Ins'.C.K.,  6,  Millstone  Lane,  Leicester,  and 
Condiiionsof  Contract,  Specifii  ation,  Quaniities,  aid  Form  of  Tender 
obtained  from  him  upon  payment  of  £$,  which  will  be  returned  upon 
the  receipt  of  a  bona  fide  Tender  and  of  the  Conditions,  Specification, 
an  '  Priced  Quantities. 

Seaed  Tenders,  upon  the  form  supplied,  addressed  to  the  Chairman 
of  the  Wate  Committee,  Town  Hall,  Leiceste-,  are  to  be  delivered  not 
later  than  10  o'clock  in  the  forenoon  of  Monday,  July  17th,  1905,  endorsed 
"Tender  for  Valves — Derwent  Main." 

The  Cot  poration  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

E.  V.  HILEY, 

Town  Clerk. 

Leicester,  June,  1905. 

MERTHYR  TYDFIL  URBAN  DISTRICT 
COUNCIL. 
REFUSE   DESTRUCTOR    PLANT. 
The  Council  invite  TENDERS  from  experienced  makers  of  Refuse 
De-tructor  Plant  for  the  ERECTION  of  PL.-XN  r  capable  of  effectually 
burning  120  tons  of  refu-e  per  day.  together  with  all  buildings  and 
contingent  works  connected  therewith. 

The  Council  have  selected  three  alternative  sites,  and  copies  of  the 
site  plans,  together  wi;h  "General  Conditii  MIS  and  Paiticulars  for  the 
guidance  of  Contractors  lendtrinu,''  may  be  obtained  upon  application 
to  T.  FLETCHER  Harvey,  Esq.,  Engineer  an'i  Surveyor  to  the  Council, 
upon  payment  of  a  fee  of  £3  3s.,  which  vwll  be  returned  upon  receipt 
of  a  bona  fide  Tender. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

Sealed  Tenders,  endorsed  "  Destructor  Plant,"  must  be  delivered  to 
T.  Aneuryn  Rees,  Esq.,  Clerk  to  the  Council,  on  or  btloie  September  ist, 
1905. 

T.  FLETCHER    HARVEY, 

Engineer  and  Surveyor  to  the  Council. 
Town  HaU,  Merthyr  Tydfil, 

June  i6th,  1905.  '        *   *- 


/CORPORATION       OF      DUBLIN. 

TENDERS  FOR  ELECTRIC  LOCOMOTIVES,  ELECTRIC 
TKACTION  MAINS,  TkAMWAY  I  RAuKS,  OVERHEAD 
WIKES  AND  STREET  POSTS,  ELECTRIC  AND  STEAM 
CAPSTANS,  &c.,  &c. 

The  CLEANSING  COMMITTEE  of  the  Corporation  of  the  City 
of  Dublin  are  prepared  to  receive  TENDERS  lor  the  SUPPLY  of 
THKEE  ELECTRIC  LOCOMOTIVES  for  haulage  of  Refuse 
Wagons  on  the  City  Tramways;  neaOy  1,000  yards  run  of  STREET 
TRAM  TRACKS  and  ELECTKICI  TV  MAINS,  OVERHEAD 
TROLLEY  WIKES,  with  STkEET  POSTS  and  CONNECTIONS: 
TWO  Ei.hCTRIC  and  ONE  STEAM  CAPSTAN,  &c, 

Specitication,  *ith  Terms  and  Conditions,  ind  Form  of  Tender  may 
be  inspected  at  the  Office  of  the  Citv  Engineer,  Mr.  SPENCEK  Harty, 
MI  C.E  I.,  City  Hall,  Dublin,  on  and  after  Friday,  Ju  y  7th,  igos,  a  id 
may  be  outlined  from  him  on  p.iyment  of  £1  is.,  whivh  sum  will  be 
refunded  on  the  return  of  the  Specification  filled  up  M,ith  a  bond  fide 
Tender. 

Tenders,  sealed  and  endorsed,  must  he  addressed  to  the  Chairman, 
Cleansing  Committee,  3,  Cork  Hill,  Dublin,  and  delivered  not  later  than 
12  o'clock  noon  on  Tuesday,  July  2Slh,  1905. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

FRED  J.  ALLAN, 

Secretary. 

Cleansing  Committee  s  Offices,  3,  Cork  Hill,  Dublin. 

TO   IRONFOUNDERS   AND   ROOF   CONTRACTORS. 

THE  GAS  COMMITTEE   OF  THE  COVENTRY  CORPORATION 
INVITE 

TENDERS  FOR  THE  SUPPLY  AND 
ERECTION  of  the  following  WORK  :— 
Specification  No.  21.— Si  EEL  ROOKS  with  supporting  Cast-iron 
Columns,  and  covered  with  Corrugated  Sheeting  for  an  Oxide  and 
Lime  Shed,  172  ft.  by  62  ft.  6  in.,  and  Coke  Shed,  50  ft.  by  30  ft. 
Also  STEEL  ROOF'S  for  the  loll.iwing  buiidints :  Generator 
House,  46  ft.  9  in.  by  46  ft.  9  in. ;  Builer  Hcuj^e,  34  ft.  6  in.  by  45  ft 
3  in.,  and  Exhauster  Hou>e,  32  ft.  by  45  f t.  s'in.  Also  STEEL 
JOIsT   FLOOK,  33  ft.  9  in.  by  12  ft.  6  in. 

Appr'  xiinate  total  weight  of  material,  182  tons. 
Specification  No.  22— CAST-IRON   ELEVATED  WATER  TANK^ 
17  ft.  by   32  ft.,  with   Girdirs   to   support    same;     CAST-IKON 
STAIRCASE  and  CHIM.VEY  CAP. 

Total  weight  of  material,  about  43  tons. 
Copies  of  Form  of  Tender,  with  Specific.Uions,  Bills  of  Quantities, 
and  blue  prints  of  Drawings,  may  be  obtained  on  ai  plcatn.n  to  the 
undersigned,  and  on  payment  of  30s.  in  respect  of  Specific  .tion  No.  21, 
and  15s.  in  respect  of  Specification  No.  22.  These  payments  will  not 
be  returned. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  anv 
Tender. 

Tenders  must  be  delivered  not  later  th:n  first  post  Julv  17th,  1905, 
and  addressed  to  the  Cha  iman  of  the  GdS  C(  mmi>tee,'Gas  Works, 
Coventry,  and  endorsed  resp- clively,  "  Tender  for  Roofs"  and 'Tender 
for  Cast-iron  Water  Tanks.  &c." 

FLETCHER   W.  STEVENSON, 

Engineer  and  Generil  Manager. 
Gas  Works,  Coventry, 
July  1st,  1905. 


V 


ICTORIAN 


RAI  L  WA  YS 


TENDERS  are  invited  for  the  MANUFACTURE,  SUPPLY,  and 
DELIVERY  of  STEEL  RAILS  and  FISHPLATE>. 

Tenders,  accompanied  bv  the  preliminary  deposit  of  £230,  must  be 
lodged  in  the  tender  box  at  the  Kailway  Offices,  M.lbouine, 
Victoria,  Australia,  or  at  the  Office  of  the  Agent-General  for 
Victoria,  142.  Queen  Victoiia  Street,  London,  E.C.,  before  i  p.m., 
Monriav,  the  7th  August. 

Specifications  and  Drawings  will  be  available  at  the  Agent-General's 
Office  on  the  18th  June. 

EAST  INDIAN  RAILWAY. 


The  East  Indian  Railway  Company  is  prepared  to  receive 

TENDERS    FOR    IHE    SUPPLY    AND 
DELIVERY   of:— 

MILD  STEEL   PLATES,  BARS,  &c„ 
as  per  Specification  to  be  seen  at  the  Company's  Offices. 

Ten'<ers  are  to  be  sent  to  the  undersigned,  marked  "Tender  for  Mild 
Steel  Plates,  Ba>s,  &c.,"  not  laier  than  Twelve  o'clock  Noon  on 
Wednesday,  the  igih  day  of  July  instant. 

The  Company  rese.  ves  to  itself  the  right  to  divide  the  order,  also  to 
decline  any  Tender  without  assignii.g  a  reason,  and  does  not  bind 
itself  to  accept  the  lowest  or  any  Tender. 

For  each  Specification  a  fee  of  £1  is.  is  charged,  which  cannot  under 
any  circumstances  be  returned. 

By  Order,   C.  W.  YOUNG, 
Nicholas  Lane,  London,  E.C.,  Secretary. 

July  6th.  1905. 


July  14,  1905. 
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ETROPOLITAN    BOROUGH    OF 

SHORKDITCH. 
ELECTRICITY  SUPPLY  DEPARTMENT. 

The  MAYOR,  ALDERMEN,  and  COUNCILLORS  of  the  Metro- 
politan Borough  of  Sh  reditch  require  TENDERS  for  the  EXTENSION 
of  PLANT  at  iheir  Whiston  Street  Generating  Station. 

The  requirements  include — 

Two  1,500  kvv.  Steam  Turbo-Generators. 
Condensers,  Pumps,  Piping,  etc. 

Specification,  drawings,  and  general  conditions  may  be  obtained  on 
and  after  Tuesday,  June  2i  th,  at  the  oHices  of  the  Borough 
Electrical  Engmeer,  Coronet  Street,  N„  on  payment,  by  cheque,  of  ;^s, 
which  will  be  reiundcd  on  the  receipt  of  a  bond  fide  Tender.  The  fee 
will  not,  however,  be  returned  until  the  whole  of  the  Tenders  received 
have  been  finally  considered. 

Tenders,  sealed  and  endorsed  (on  the  left-hand  corner  of  envelope) 
"Tenders  for  Turbo-General ors,"  should  be  addressed  to  the  Town 
Clerk,  Town  Hall,  Old  Street,  E.C.,  and  must  be  delivered  not  later  than 
noon  of  the  i8th  day  of  July. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 
Tender. 

H.  M.  ROBINSON,  LL.D., 
Town  Hall.  Shoreditch.  Town  Clerk. 

/CORPORATION   OF   LOUGHBOROUGH. 

^^  ELECTRICITY  DEPARTMENT. 

The  GAS  and  ELECTRICITY  COMMITTEE  of  the  Loughborough 
Corporation    invite   TtNDhRS  for  the   SUPPLY  of  the    following 
MATERIALS  and  STORES  for  the  year  ending  July  31st,  1906  :— 
I.  Oils. 


2.  Eneine-room  Stores. 

3.  Cables. 

4.  Cable  Fittings  and  Accessories. 

5.  Meters. 

6.  D.P.  Switches  and  Fuses. 


7.  3-b.h.p.  and  upwards  440  Volt 
D.C.  Motors  and  Starters. 

8.  J-b.h.p.  3-b.h.p.  220-Volt  D.C. 
Motors  and  Starters. 

9.  Ironmongery  and  Sundries.  • 

10.  House-Service  F'uses. 

11.  Turbine  Generator  Brushes. 

Schedules  and  Forms  of  Tender  may  be  obtained  on  application  to 
the  undersigned. 

Sealtd  Tinders,  endorsed  "Contract  No.  — ,"  to  be  addressed  to  the 
Chairman  of  tfie  Gas  and  Electricity  Committee,  Town  Clerk's  Office, 
Town  Hall,  Loughborough,  and  must  he  delivered  not  later  than 
Tuesday,  July  i8th,  itjos. 

The  Corporation  reserve  the  right  to  accept  the  whole  or  part  of  a 
Tende-,  and  do  not  bind  themselves  to  accept  the  lowest  or  any  Tender. 

WALTER   H.   ALLEN, 

Borough  Electrical  Engineer. 
Electricity  Work?,  Bridge  Street,  Loughborough, 
June  27th,  1905. 

COUNTY      OF      LONDON.  —TO     Con- 
tractors AND  OTHERS. 

The  London  County  Council  invitts  TENDERS  for  WORKS  to  be 
executed  in  connection  with  the  Partial  Reconstruction  of  Four 
Bridges  carrying  the  Albert  Embankment  Road  over  dock  entrances  in 
the  Borough  of  Lambeth,  and  of  Mill  Pond  Bridge  in  Nine  Elms  Lane 
in  the  Borough  of  Battersea. 

Persons  desiring  to  submit  Tenders  may  obtain  the  drawings, 
specifications,  bills  of  quantities,  form  of  Tender,  and  other  particulars 
upon  applicHtion  to  the  Chief  Engineer,  Mr.  Maurice  Fitzmaurice, 
CM. G..  at  the  County  Hall,  Spring  Gardens,  S.W.,  upon  payment  to 
the  Cashier  of  the  Council  of  the  sum  of  ;^3. 

This  amount  will,  after  the  Council  or  its  Committee  shall  have  come 
to  a  decision  upon  the  Tenders  received,  but  not  before,  be  returned  to 
the  tenderer,  provided  he  shall  have  sent  in  a  bond  fide  Tender  aad  not 
have  withdrawn  the  same. 

Tenders  must  be  upon  the  official  forms, and  the  printed  instructions 
contained  therein  must  be  strictly  complied  with. 

The  contractors  will  be  bound  by  the  contract  to  pay  to  all  workmen 
(except  a  reasonable  number  of  legally  bound  apprentices)  employed 
by  them  wages  at  i  ates  not  less,  and  to  observe  hours  of  labour  not 
greater,  than  the  ratts  and  hours  set  out  in  the  Council's  Ust,  and  such 
rates  of  wages  and  hours  of  labour  will  be  inserted  in  and  form  part  of 
the  contract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  at  the  County  Hall,  in  a  sealed  cover, 
addressed  to  the  Clerk  of  the  London  County  Council,  Spring  Gardens, 
S.W.,  and  marked  "  Tender  for  Reconstruction  of  Four  iBridges  in 
Lambeth  and  Battersea." 

No  Teicter  will  be  received  after  10  o'clock  a.m.  on  Tuesday, 
July  i8th,  1905. 

Any  Tender  which  does  not  comply  with  the  printed  instructions  for 
Tender  may  be  rejected. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  it  will  not  accept  ttie  Tender  of  any  person  or  firm  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had  been 
opened,  unless  the  reasons  for  the  withdrawal  were  satisfactory  to  the 
Council. 

G.  L.  GOMME, 
Clerk  to  the  London  County  Council. 

County  Hall,  Spring  Gardens,  S.W. 


Contracts 


CAERPHILLY    URBAN    DISTRICT 
COUNCIL. 

TENDERS  are  invited  for  the  Supply,  Del  very.  Laying,  and  Erection 
of  HIGH  and  LO  W-PKKSSfKK  UNDEKGROUND  CABLES, 
KIOSKS,  TRANSl  I  h A R.  LAMP  PILLARS.  &c. 

Copies  of  the  >ii  Conditions  and  Form  of 

Tender,  crfn  be  obt.ii  1    and  Cakdkw,  8,  Queen 

Anne's  Gate,  Westnuuhiei,  S.W.,  011  pa.nient  of  a  deposit  of  One 
Guinea,  which  will  be  returned  on  receipt  of  a  bona  fide  tender. 
Duplicate  copies  of  the  Specification  can  be  obtained  on  payment  of  5s. 
(non-returnable). 

Sealed  Tenders,  endorsed  "  Tender  for  Electric  Lighting,"  must  be 
delivered  to  the  Chairman  of  the  Caerphilly  Urban  District  Council, 
Council  OtVices,  Caerphilly,  on  or  before  u  o'clock  nooa  on  Monday, 
July  24th,  i(/)5. 

The  Couucil  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 


Council  Offices,  Caerphilly. 


By  order, 

W.    SPICKETT,  Clerk. 


APPOINTMENTS     OPEN. 


MINISTRY  OF  PUBLIC  INSTRUCTION, 
EGVI'T. 
SCHOOL  OF  AGKICULTURE. 

An  INSTRUCTOR  in  L\ND  SURVbYlNG  and  FARM  ENGI- 
NEERING is  REQUIRED  to  begin  woik  on  September  30th  in  the 
School  of  Agriculture,  Ghizeh  (near  Cairo). 

Preference  will  be  given  to  candidates  having  experience  of  practice 
and  teaching.  They  siiould  be  from  23  to  33  years  of  age,  unmarried, 
and  have  a  robust  constitution. 

A  University  Degree  or  College  Diploma  is  an  essential  qualification. 

Salary  about  ;^295  per  annum  (;^Kg.  24  per  mensem),  rising  to  about 
£393  per  annum  (^Eg  32  per  mensem).  Allowance  for  passage  out  to 
Egypt.     Bachelor  quarters  are  provided. 

Applications,  witn  full  statement  of  qualifications,  and  accompanied 
by  copies  only  of  testimonials,  must  be  sent  in  before  July  22nd,  1905, 
addressed  to  W.  C.  Macke.nzie,  Esq.,  D.Sc,  5,  The  Crescent,  Cromer, 
to  whom  candidates  may  apply  for  further  information. 
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INISTRY  OF  PUBLIC  INSTRUCTION, 

EGYPT. 
POLYTECHNIC  SCHOOL  OF   ENGINEERING. 

An  INSTRUCTOR  in  ENGINEERING  is  REQUIRED,  to  begin 
work  on  September  30th,  in  the  Polytechnic  School  of  Engineering, 
Ghizeh  (near  Cairo). 

The  Instructor  appointed  will  be  engaged  in  teaching  Descriptive 
Engineering  and  Hydraulics. 

Candidates  must  have  had  practical  experience  as  engineers,  and 
have  been  engaged  on  work  of  a  class  intimately  related  to  the  subjects 
to  be  taught.  They  should  be  from  25  to  35  years  of  age  unmarried, 
and  have  a  robust  constitution. 

A  University  Degree  or  Diploma  in  Engineering  is  an  essential 
qualification. 

Salary  about  £iio  per  annum  (£Eg.  35  per  mensem),  rising  to  about 
^553  per  annum  (;^Eg-  45  per  mensem).  Allowance  for  passage  out  to 
Egypt.     Bachelor  quarters  are  provided. 

Applications,  wilh  full  statement  of  qualifications,  and  accompanied 
bycopiesonly  of  testimonials,  must  be  sent  in  before  July  22nd,  1905, 
addressed  to  W.  C.  Mackenzie,  Esq.,  D.Sc,  5,  The  Crescent, 
Cromer,  to  whom  candidates  may  apply  lor  further  information. 


THE  GOVERNORS  of  the  WOOLWICH 
POLYTECHNIC  invite  APPLICATIONS  for  the  following 
APPOINT.MENTS,  which  will  date  from  next  September  :— 

1.  One  Teacher  for  ENGINEERING  Subjects  at  a  commencing 

salary  of  iiiSo  Per  annum. 

2.  One  Teacher  (Evening  Classes    only)  for  BUILDING   CON- 

STRUCTION, BUILDERS'  QUANTITIES.  &c. 
Further  particulars  of  the  above  appointments  may  be  obtained  by 
sending  to  the  Principal  a  stamped  addressed  foolscap  envelope. 
The  last  day  for  receiving  applications  is  Friday,  July  14th. 
A.  J.  NAYLOR, 

Clerk  to  the  Governors. 
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ULL   MUNICIPAL  TECHNICAL 

SCHOOL. 
LECTURER  ON  ELECTRICAL  ENGINEERING. 
A  LECTURER  on  Electrical  Engineering  is  required  at  the  above 
School.     SaL-iry  ;g200  per  annum. 

Further  information  and  Forms  of  Application  may  be  obtained 
from  the  undersigned,  to  whom  applications  should  be  sent  not  later 
than  Saturday,  the  islh  of  July. 

J.  T.  RILEY,  D.SC., 

Director  of  Studies. 
Education  Offices,  Albion  Street,  Hull, 
June  26th,  1905. 
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BUYERS'    DIRECTORY. 

Note.— TA*  display  advertisements  oj  the  firms  mentioned  under  each  heading  can  be  found  readily  by  re/amce  te  the 

Alphabetical  Index  to  Advertisers  on  pages  23  and  25. 
In  order  to  assure  Jatr  treatment  to  advertisers:each  firm  is  indexed  under  its  leading  speciality  ONLY. 

Advertisers  who  prefer,  however,  to  be  e^itered  under  two  or  more  different  sections  can  do  so  by  an  annual  payment  o]  5s. 
for  each  additional  section. 


Advertisers'  Service  Bureau. 

British    Advertiser     Service     Biutau,     Queeu     Anne's     Chambers, 
Westminster,  S.W. 

Artesian  Well  Machinery, 

John  Z.  Thom,  Patricreft,  Manchester. 

Belting. 

Binney  &  Son,  Catherine  Street,  City  Road,  London,  E.G. 
Cort,  Arthur,  &  Co.,  Camberwel),  London,  H.E. 
Fleming,  Birkby  &  Goodall,  Ltd.,  West  Grove,  Halifax. 
Gilmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 

Boilers. 
Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  Iron  Co.,  Ltd.,  Grantham. 
Hartley  &  Sugden,  Ltd.,  Halifax. 

BoUcrs  (Water-tube). 

Babeock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London, 

E  C 
Stirling'Soiler  Co.,  Ltd.,  Motherwell,   N,B. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Periam,  Ltd.,  Floodgate  Street  Works,  Birmragtiani, 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  Lockwood  &  Son,  Stationers'  Hall  Court,  London,  E.C. 
Griflin,  Charles,  &  Co.,  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  K.  N.,  125,  Strand,  W.C. 
World's  Work  and  Play. 

Boring  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Niles-Bement-Pond  Co.,  23-25,  'Victoria  Street,  London,  S.W. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Castings 

Ashmore,  Benson,  Pease  &,  Co.,  Ltd.,  Stockton-on-Tees. 

Catalogues,  Printing,  &c. 

Atlantic  Press,  Ltd.,  'VVeymouth  Street,  Manchester. 

Spottiswoo.le    Advertising    Agency,    Clun    House,    Sturey    Street, 

Strand,  W.C. 
Stafford,  Arthur,  &  Co.,  Denton,  Manchester. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London,  E.C. 

Cisterns,  Tanks,  &c. 

Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 

Colliery  Plants. 

Graiiam,  Morton  &  Co.,  Ltd.,  Leeds. 

Condensing  Plant. 

Benn,  Sykes,  Haslingden,  near  Manchester, 

Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 

Mirrlees- Watson  &  Co.,  Ltd.,  Glasgow. 

Consulting  Engineers. 

Gibbs,  John,  &  Son,  80,  Juke  Street,  Liverpool. 

G.  H.  Hughes,  A.M.I.M.E.,  g7.  Queen  Victoria  Street,  London,  E.C. 

Melville  &  Macalpine,  615,  Walnut  Street,  Philadelphia,  Pa„  U.S.A. 

Continental  Railway  Arrangements, 

Northern  Railway  of  France. 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Tetnoerley  Transporter  Co.,  72,  Bishopsgate  Street  Within,  London , 
£.0. 

Coverings  (Boilei). 

Magnesia  Coverings,  Ltd.,  Washington  Station,  co.'Durham. 

Cranes,  Travellers,  Winches,  etc. 

losaph  Booth  &  Bros.  Ltd,  Rodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd.,  Huddersfield. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 


Cutters  (Milling). 

Pratt  &  Whitnev  Co.,  23-25,  Victoria  Street,  London,  S.W. 

E.  G.  Wngley  &  Co.,  Li''. ..  Koundry  Lane  Works,  Soho,  Birmingham. 

Destructors. 

Heenan  &  Froude,  4,  Chapel  Walks,  Manchester. 
Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mce.,  Hoboken,  near  Antwerp. 
Rose,  Downs  &  Thompson,  Ltd.,  Old  Foundry,  Hull. 

Drilling  Machines. 

Asqiiiih,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Nilts-Bemeiit-Pond  Co.,  23-25,  Nictoria  Street,  London,  S.W. 
Swift,  George,  Claremont  Ironworks,  Halifax. 

Economisers. 

E.  Green  &  Son  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Appfiratus. 
AUgemeine  Elektricitiits  Gesellschaf  t,  Berlin,  Gemiany. 
Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 
Crypto   Electrical    Co.,   3,   Tyer's   Gateway,    Bermondsey    Street 

London,  S.  E. 
Gent  &  Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd.,  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co.,  Ltd., 

Silvertown,  London,  E. 
Malhcr  &  Piatt,  Ltd.,Salford  Iron  Works.  Manchester. 
Matthews  &  'Vates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwood  House,  New  Broad  Street, 

E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks.C 
Sturtevant    Engineering     Co.,    Ltd.,    147,    Queen    Victoria    Street 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell.  London,  E.C. 

Engineers'  Supplies. 

Ah!ers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Engines  (Gas). 

Campbell  Gas  Engine  Co.,  Ltd.,  Halifax 

Soest,  L.,  &  Co.,  Ltd.,  114-116,  Victoria  Street,  London,  S.W. 

Engines  (Electric  Lighting). 

McLaren,  J.  and  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works,  Philadelphia,  Pa.,  U.S.A. 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell,  Clarke  &  Co.,  Ltd.,  Leeds,  England. 
McLaren,  J.  &  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Portable). 

Garrett,  R.,  &  Sons,  Leiston.  R.S.O.,  Suffolk. 

Engines  (Stationary). 

AUis-Chalmers  Co.,  533,  Salisbury  House.  Finsbury  Circus,  London, 

E.C. 
Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Garrett.  R..  &  Sons,  Leiston.  R.S.O.,  .Snflolk. 
Mirrlees  Watson  Co.,  Ltd.,  Glasgow. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds),  Ltd,,  Steam  Plough  Works,  Leeds. 
Garrett  &  Sons,  Ltd..  Richard,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 

Jno.  Swain  &  Son,  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers. 

Capel  Fan  Co.,  13,  Moseley  Street,  Newcastle-on-Tyne. 

Davidson    &    Co.,   Ltd.,   '*  Sirocco"    Engineering    Works,   Belfast, 

Ireland. 
Gibbs,  John  &  Son,  80,  Juke  Street,  Liverpool. 
James  Keith  &  Blackman  Co.,  Ltd,,  27,  Farringdcn  Avenue,  London, 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.  Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
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BULLIVANTS 

Steel  Wire   Mining  Ropes, 

Wire    Ropes   for   Hauling   and   Winding   Gear, 
and     all    operations    connected    with    Mining. 


BLOCKS, 


CRAB- 

WINCHES 


PULLEYS, 


TACKLE, 


Stronger,    Lighter,    and  Cheaper  than  Hemp  Rope  or  Chain, 

ABSOLUTELY   RELIABLE. 


A   Piece  of  evepy   Mining  Rope   tested  to   Destruction,   and  a  Test  Certifleate   Su 


BULL! VANT  &  CO.,  Ltd.,  72  MaVkunr 


Telephone  No, :    211»  AVENUE.  WRITE   FOR   PAMPHLET   M.H. 


Works:    MILLW 
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Buyers*   Directory — {Continued). 

Firewood  Machinery. 
U.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Peni. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 

Brett  s  Patent  Lifter  Co.,  Ltd.,  Coventry. 

ForgingB  (Drop). 
J  H .  Williams  &  Co.,  Brooklyn,  New;  York,  U.S.A. 

Furnaces. 
Deigliton's  Patent  Flue  &  Tube  Company,  Vulcan  Works,  Pepper 

Koad,  Leeds. 
Leeds  Korge  Co.,  Ltd.,  Leeds. 
Masons  Gas  Power  Co.,  Ltd.,  Alma  Works,  Levenshulme.Manchester. 

Gas  Producers. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Masons  Gas  Power  Co.,  Ltd.,  Alma  Works,  Levenshulme,  Manchester. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 
Tomey,  J.,  &  Sons,  Aston,  Birmingh.im. 

Gauges  (Pressure.  Vacuum,  and  Hydraulic). 

Ijobbie,  Mclnnts,  Ltd.,  45,  Bolhwell  Street,  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 
Asquith,  William,  Ltd.,  Well  Road  Woiks,  Halifax. 
Reid  Gear  Co.,  l.inwood,  ne^r  Glasgow. 
Wild,  M.  H.,  &  Co.,  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Kraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London.  E.C. 

Greases. 

Blumann  and  btern,  Ltd.,  Plough  Bridge.  Deptford,  London,  S.E. 

Hack  Saw^s. 

Baynes,  Charles,  Knuzden  Brook,  Blackburn. 

Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks,  Edinburt(h. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S.W- 

Hoisting  Machinery. 

Sff  Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 

Nlles-Bement  Pond  Co.,  23-25,  Victoria  Street  London,  S.W. 

Hydraulic  Leather. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Niles-Benieiit-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Vauxhall  and  West   Hydraulic  Enginteriog  Co.   Ltd.,   23,  College 
Hill,  London,  E.C. 

Icemaking  ana  Refrigerating  Machinery. 

H.  J.  West  &  Co.,  114  u8,  Southwark  Bridge  Road,  London,  S.E. 

Indicators. 

Dobbie  Mclnnes,  Ltd.,  45,  Both  well  Street.  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow. 

iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sheffield. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheftield. 

Consett  Iron  Co.,  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne. 

Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

Fried.  Krupp.  Grusonwerk,  Magdeburg-Buckau,  Germany. 

Hadfields  Steel  Foundry  Co.,  Ltd.,  Sheftield. 

J.  Frederick  Melting,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co.,  Derby. 

Purden,  John  &  Sons,  Lambhill  Forge,  by  Maryhil',  Glasgow. 

Walter  Scott,  Ltd..  Leeds  Steel  Works,  Leeds,  England. 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street,  London,  S.W. 

Ironwork  (Constructional). 

F.  A.  Keep,  Juxon  &  Co.,  Harn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.  A.  Keep,  Juxon  &  Co..  Barn  Street,  Birmingham. 

Lagging  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London,  E.C. 

Lathes. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow. 
Leckenby.  Benton,  &  Co,,  Perseverance  Ironworks,  Halifax. 
Mitchell.  D.,  &  Co.,  Ltd.,  Central  Ironworks,  Lawkholme.  Keighley. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.  (1900)  Ltd..  King  Cross,  near  Halifax. 
Swift,  George,  Claremout  Ironworks,  Halifax. 


Lathe  Carriers. 

Williams,  J.  H.,  &  Co.,  Brooklyn  New  York,  U.S.A. 

Laundry  Machinery. 
W.    Summerscales   &   Sions,    Ltd.,    Engineers,    Phoenix    Foundry 
Keighley,  England. 

Lifts.  <vy  .«*.. 

Waygood  &Co.,  Ltd.,  Falmouth  Road,  London,  S.E.  t; 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London.  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  30,  Water  Lane,  Great  Tower 

Street,  London,  E.C. 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 

George  Addy  &  Co.,  Waverley  Works,  Sheftield. 

Batenian's  Machine  Tool  Co.,  Hunslet,  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 

Breuer,   Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rbine 

(Germany). 
Cunliffc  &  Croom,  Ltd.,  Broughton  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Keighley. 
Greenwood  &  Batley,  Ltd.,  Leeds. 

iones&  LamsonMachineCo.,  97,  Queen  Victoria  Street,  London,  E.C. 
ohn  Lang  &  Sons,  Johnstone,  near  Glasgow. 
>ukc  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

Mitchell,  D.,  &  Co.,  Ltd.,  Central  Ironworks,  Lawkholme,  Keighley. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  33-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund  Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
J.  Parkinson  &  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 
C.  Redman  &  Sons,  Halifax. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
Swift,  George,  Clareinont  Ironworks,  Halifax. 
Taylor  and    Challen,   Ltd.,   Derwent    Foundry,   Constitution    Hill. 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd.,  23,  College 

Hill,  London,  E.C. 
H.  W.  Ward  &  Co.,  Lionel  Street,  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheftield. 
West  Hydiaulic  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Engineering  Co.  Ltd.),  23,  College  Hill,  London,  E.C. 
Winn,  Charles.  &  Co.,  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Yorks. 

Marks. 

Pryor,  Edward,  &  Son,  68,  West  Street,  Sheffield. 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London,  S.E. 

Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoria  Street,  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London.  S.E. 

Metals  (Perforated). 

W.  Barn«  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 
Andrew  Hrown  &Co.,  110,  Cannon  Street,  London,  E.C. 
Meguin.  Fr.,  &  Co.,  Ltd.,  Engineering  Works,  Dillingen-on-Saar. 

Mining  Machinery. 

Eraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Office  Appliances. 

Halden  &  Co.,  J.,  8,  Albert  Square,  Manchester. 

Hall  &  Co.,  B.  J.,  39,  Victoria  Street,  London,  S.W. 

Inglesant,  T.,  &  Sons,  Ltd.,  Atlas  House,  Leicester. 

Lyie  Co.,  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 

Rockwell- Wabash  Co.  Ltd.  69.  Milton  Street,  London,  E.C. 

Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 

Trading  and   Manufacturing   Co.,   Ltd.,  Temple  Bar   House,  Fleet 

Street,  London.  E.C. 
Warwick's  Time  Stamp  Co.,  134,  Highbury  Hill,  London,  N. 

Oils,  &c. 

Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Valor  Co.,  Ltd.,  Rocky  Lane,  Aston  Cross,  Birmingham. 
Wells,  M.,  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co.,  93-94,  Gracechurch  Stree*,  London. 

E.C. 
FricUonless   Engine   Packing    Co.,    Ltd.,    Hendham  Vale    Works, 

Harpurhey,  Manchester. 
Lancaster  &,  Tonge,  Ltd..  Pendleton,  Manchester. 
Redfern  &  Co.,  S.,  Swan  Lane,  New  Brown  Street,  Manchester. 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue,  E.C. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 
J.  Bennett  von  der  Heyde,  6.  Brown  Street,  Manchester. 

Paper. 

I.«pard  &  Smiths,  Ltd.,  29,  King  Street.  Covent  Garden,  London,  W.C. 

Patent  Agents. 
Page  &  Rowlingson,  aS.  New  Bridge  Street,  London,  E.G. 
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Wells'  Specialities 
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WELLS  PATeNT  WASTE   OIL     FILTER. 


FITTED    WITH    SIGHT-FEED    SYPHON. 

SUPPLIED  TO  THE  PRIWCIPAL  COVERNMEHTS  FOR 
THE  NAVY,  DOCKYARDS,  Ac,  AWD  TO  THE  LEADIHC 
ELECTRIC  LIGHT  INSTALLATIONS,  ENCIHEERIHC 
nORKS.  CAS    ENGINE  MAKERS,  PRINTERS,  Ac.  Ac.     g 

OVER  11,000  SOLD. 

MONEY  SAVERS  to   any 
USERS  OF  MACHINERY. 

Pay  flrst  cost  in  a  short  time,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  again  and  again. 

Write  for  List  of  Testimonials  and  Samples 
of  Work  done  by  the  Filter. 

No.  I.— For  users  having  only  a  small 
quantity  of  oil  to  treat  (no  syphon ) 
17  in.  by  9  in 38/- 

No.  2. — Two    top    chambers    hold   about 

3  gallons  oil,  22  in.  by  10  in.  50/- 

No.  3.— Two    top  chambers  hold   about 

6  gallon?  oil,  27  in.  by  lain.        ...    70/- 

No.  4. — Two    top   chambers    hold    about 

12  gallons  oil,  36  in.  by  16  in.      ...110/- 

No.  5.— Two    top   chambers   hold  about 

24  gallons  oil,  43  in.  by  23  in.     ...  189/- 

No.  6.— Very  powerful  Kilter  for  treating 
large  quantities  of  oil,  54  in.  by 
30  in 336/- 

Capable  of  dealinc  with  ZSO  Galls.  Oil  per  week 
LARGER  SIZES  MADE  TO  ORDER. 


NO    OUTSIDE    POWER    REQUIRED. 
LIME,    WHITING,  OR   COLD  WATER    PAINTS, 

Applied  at  a  speed  of  from  8  to  lo  aquare  yarda 
per  minute.  In  a  manner  superior  to  brush  work. 

One  coat  with  the  Machine  on  rough  surfaces  is  equal  to  two  applied  with  btushes. 

Will   save  First   Cost  in 

No.  e'^- 


No.  4. 

No.  4A 

No.  5. 

No.  5^- 


Small  Size  with  Detachable  Rail 

Price,    with  5  ft.  Pole,  Single  Spraying  Nozzle,  and 

20  ft.  Special  Aimoured   Hose.    Capacity  6  gals. 
Price,    with   Wheels,  5  ft.  Pole,  Single   Spraying 
Nozzle,  and  20  ft.  Special  Armoured  Hose, 
Same  capacity  as  No.  4  Machine. 
With  5-ft.  Pole,  Double  Spraying  Nozzle,   and  20  ft. 
Special  Armoured  Hose,  Large  Size.      Capacity  10  gals. 

Ditto  Ditto  fitted  with  Wheels. 


a   Few    Days. 

£5 
£8 
£9 


£10 
£11 


15s. 
10s. 
10s. 

10s. 
15s. 


WELLS' 
LIME& 
COLOR 
WASHER 


LIGHTNING  " 


WELLS'    IMPROVED    LIMEWASH. 

MUCH  SUPERIOR  TO  ORDINARY  LIMEWASH.    SLAKED  WlfM  WATER. 

QUICKLY  MIXED.     WILL  NOT  RUB  OFF.     LEAVES  A  GOOD  SURFACE. 

Price    13/8   per  cwt., 

Carriage  Paid  in  England  and  Wales.  (If  in  lots  of  3  cwt.  at  a 

time,  12/8  per  cwt.) 


A.   C.   WELLS   6    Co., 
100a,    Midland    Road,    St.    Pancras, 

WorKs  :  Cheetham,  Manchester.  LONDON,  N.W. 


No.  4a,  with  Wheels 


o 


a 
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Buyers'   Directory — {Continued). 

Photo  Copying  Framei. 
1.  Haldan  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.W. 

Photographers. 

Booker  &  Sullivan,  67  and  69,  Chancery  Lane,  W.C. 
Elliott  &  Fry,  55,  Baker  Street,  London.  W. 

Pinch  Bars. 

Samson  &Co..  Garforth,  near  Leeds. 

Pipe  "Wrenches  (Chain). 

Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Pittoos. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London.  E.C 

Porcelain. 

Gustav  Richter,  Charlottenburg.  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Greenwoods  Batley,  Albion  Works,  Leeds. 
NitevBement-Pond  Co..  23-25,  Victoria  Street.  London.  S.W. 

Publishers. 

Crosby  Lockwood  &  Son,  7,  Stationers'  Hall  Court,  London.  E.C. 
Charles  Griffin  &  Co.,  Ltd..  Exeter  Street,  Strand,  London.  W.C. 
Spon.  E.  and  F.  N.,  125.  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellmgton,  New  Zealand. 

Pumps  and  Pumping  Machinery. 

Drum  Engjoeering  Co..  ^^.  Charles  Street,  Bradford. 

Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 

Fairbanks,  Morse  &  Co.,  126,  Southwark  Street,  London.  S.E. 

Fraser  &  Chalmers,  Ltd..  ?,  London  Wall  liuildings,  London,  E.C. 

J  P.  Hall  &  Sons,  Ltd.,  Peterborough. 

Hathorn,  Davey  &  Co..  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C.  „.      ,   ^ 

Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 

Radial  Drilling  Machines. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.  (igoo),  Ltd.,  King  Cross,  near  Halifax. 
Swift,  George,  Claremont  Ironworks,  Halifax. 

Rails. 

Wm.  Firth,  Ltd.   Leeds. 

Railway  Wagons. 

Nye,  A.  W.,  110,  Cannon  Street,  London,  E.C. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phoenix  Works.  Stoke-on-Trent 

Riveted  Vork. 

P.  A.  Kesp,  Juxon  &  Co.,  Forward  Works,  Bacn  Street,  Birmingham. 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S.W. 

Rools. 

D.  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works,  Belfast. 

Graham,  Morton  &Co.,  Ltd.,  Leeds. 

H«ad,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees 

Ropeways  (Aerial). 

BuUivant  &  Co.,  Ltd.,  72,  Mark  Lane,  London.  E.C. 

Scientific  Instruments. 

Cambridge  Sdehtific  Instrument  Co.,  Ltd.  OsmbridjCe. 

Spanners. 

WiUiams,  J.  H.,  &  C«.,  Brooklyn,  New  York,  U.S.A. 


Stampings. 

Thomas  Smith  &  Sons  of  Saltley.  Ltd.,  Birmingham. 
Williams,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U.S.A. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  I  &  2,  Holborn  Buildings,  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Stamps  (Time)- 

Warwick's  Time  Stamp  Co.,  134,  Highbury  Hill,  London,  N. 

Steam  Traps. 

British  Steam  Specialties,  Ltd..  Fleet  Street,  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 


Thorirjcroft  &  Co.,  Ltd.,  I.  L,  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml  Buckley,  St.  Paul's  Square,  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Steel  Structures. 

Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A   Bolton  &  Co.,  4c,  Deansgate.  Manchester. 

Time  Recorders. 

Howard   Bros.,  40,    Paradise  Street,    Liverpool,    and   looc,    Queen 

Victoria  Street,  London,  E.C. 
Recorders,  Ltd.,  171,  Queen  Victoria  Street,  London,  E.C. 

Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London,  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hill,  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 
S.  Howes,  64,  Mark  Lane.  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  75,  Cannon  Street,  London,  E.C. 

Empire  Typewriter  Co.,  77,  Queen  Victoria  Street,  London,  E.C. 

Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Holmes  &  Co.,  W.  C,  Huddersfield. 

Hunt    &    Milton.    Crown    Brass    Works,    Oozells    Street     North, 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosebill  Works, Glasgow. 
Shaw,  Joseph,  Albert  Works,  HuddersBeld. 
Wi«n,  Charles,  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Mancheatw. 

Wagons — Steam. 

Thornycroft  &  Co.,  J.  I.,  Ltd.,  Chiswick,  London,  W.  g,    _fj'f) 

Weighing  Apparatus. 

W.  &  T.  Avery,  Ltd.,  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son,  Hunslet  Moor,  near  Leeds. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Wells  Light. 
A.  C.  Wells  &  Co.,  looA,  Midland  Road,  St.  Paocras,  London,  N.W. 

Wind  and  Water  Supply  Machinery. 

Eric  S,  A.  Smith,  Bridlington. 

Wire  Working  Machinery. 

Ed.  Brand,  35,  Shakespeare  Street,  Manchester. 

"  Woodite." 

"  Woodite"  Company,  Mitcham,  Surrey. 
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Miscellaneous 


Boltons'  Downtake 
Superheater 


WITH  DOUBLR 
CIRCULATION. 


IMPROVED  BOX  AND  "FIELD"  TUBES.    (Patented.) 


Simple  and  Reliable. 

Saves  10  to  15  "/o 

Is  made  of  Steel 

throughout. 

A  large  number 

working  In  - 
Textile  Mills, 
Paper  Works, 
Collieries, 

Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  Inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 

REPEAT  ORDERS 

BBINO    aiVBN. 


Readily  Applied. 


Inexpensive. 


Patentees  and  Sole  Makers  :— 

A.  BoiLinroN^  &  CO., 

Engineers  and  Superheating  Specialists, 
^9,  Deansgate,  MANCHESTER, 


THE  TYPEWRITER  FOR  BEAUTIFUL  WORK. 

Cntalo/^uc  on  Application. 

THE  YOST  TYPEWRITER  CO..   Ltd.. 
50.  Holborn  Viaduct,  London. 


FOR  THE  BEST  BOOKS  BEARING  ON  THE  INDUSTRIES  DEALT  WITH  IN  "PAGE'S 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  &  CO.,  LTD.,  12,  EXETER 
STREET,  STRAND,  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES,  Ltd. 
Swinton,  Manchester. 


VENTILATION 


tiierhest  Award,  Grand  Prize.  St.  Louis  Exhibition,  1904. 

"SIROGGO"  FANS, 

For  Induced  Draught  on  Boilers, 
Heating,  Cooling,  Ventilating,  etc. 

DAVIDSON  &  CO..  LTD.. 

''Sirocco"  Eogineerlng  Works,  Belfast 

13.    Victoria    St..    Westminster. 
LONDON,  S.W. 

37,  Corporation  St. , 

MANCHESTER, 

115.  Hope  St.,  GLASGOW. 


«ole  Continental  Repretentatlvei :  Maitrt.  WHITE.  CHILD,  i  BENEY,  Ltd., 
02/63,  Quean  St.,  Cbeapslde,  LONDON.  E.G. 


Cunliffe  &   Croom.  Ltd., 


Double  lir.iss  J-iinshci^  .Milnun  Machine. 


BROUGHTON   LANE, 

Manchester. 


Write  for  New  Lis  I  oj 
Tools  for 

Brass  Finlsbers. 
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Wllli^KFTf       Machine  Tools 


3 


Styles  of  Drive 


Belting 

Belting  and    Gearing 
Gearing 


36'  to  60'  RADIALS 


HIGHEST 
RATE  OF 


FEEDS . . 


Largest  English  Makers. 

N  orthern   Engineering 

(1900)  Co.,  Ltd., 


"ABOUT   VISES/' 

A  BOOKLET  (for  the  asking) 

IT*  ^  ■ 
By  the 


Makers  of  the 


m 


"PERFECT"  VISE 

J.    PARKINSON    &    SON, 
SHIPLEY,    England. 


Cablet  r"  TEMPLES,  SHIPLEY. 
Code  :  A  B  C  Stk  Eaitioa. 


Electric  Hauling 


Main  and 

Tail 
Main  Rope, 
Endless 

Rope 
and 
Portable, 

Hoistings 
and    Hauling 
Gears. 

MR     U/ll  n  B   on      35  and  36,  Clarence  Chambers^ 
•   Di    ffllLU  <X  UUi|  Corporation  street. 

BIRMINGHAM. 

High-Class  Lathes 
&  Radial  Drills. 


Write  for  our  Llats. 


Telegrams : 
' '  Tools,  Kelzbley. ' ' 


D.  MITCHELL  &  CO.,  Ltd.,  Parsonage  Works, 
KEIGHLEY. 

Oa  War  Of/Ice  and  ladla  Office  Lists. 
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,®l!SpSmlllKlTlf       Machine  Tools 


JONES 


& 


LAMSON 


Hartness  Flat  Turret  Lathe, 

with  Cross-Sliding  Head. 
(The  only  Turret  Lathe  of  the  kind  on  the  market.) 


MACHINE    CO.,  iM 

97,   Queen    Victoria    Street, 

LONDON. 


>  HOiTaiflCil  TMa-i'A^        ;i'''„^.i" 


!I«!^  ^5 
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GEORGE    SWIFT, 

290,  Clarcmont  Road,  HALIFAX. 


Above  is  Illustration  of  my  6'  O"  Radial,  with  sixteen 
speeds  and  nine  Feeds,  all  obtained  instantly  by  levers. 

There  are  several  special  features  in  this  and  other  tools 
made  by  me,  and  shall  be  glad  to  send  full  particulars 
on  refjMCst. 

GREENWOOD  &  BATLEY,  U 

Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


Machine  Tools 


HIGH-SPEED  LATHES 


OLR  SPECIALITY 


HIGHGRADE 
MACHINES 

only,  in  stock  for 

lmnnedia.te 

Delivery. 


(Established  1871.) 

G.    REDMAN    &    SONS,    Parkinson  Lane.  HALIFAX. 

ALL  OUR  LATHES 

ARE     FITTED    WITH 

Patent   Bed,  Patent  Loose  Head, 
Patent  Screw-Cutting  and  Feed  Motions. 

INVESTIQATE  THESE  POINTS  BEFORE  EUYINQ. 

JOHN   LHNG  &  SONS, 

Johnstone,  near  GLASGOW. 

The    "SHAW"    ''^*®'^*  Steam 

▼  sifves  •  • 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle.  Special  Metal,  and  High* 
Clas»  Workmanship. 


The  "SHAW    Patent   Parallel  Slide   Valve   is  the 
Acme  of  iiimplicity  and  Durability. 

Try    Them  I     sent  on  Apppoval. 


«^ 


Write  for  particulars  of  these  a  nd  othe*' 
Specialities  for  High  Pressure  Steam. 

JOSEPH  SHAW,  A^JrTToiy...  HUDDERSFIELD. 


Prevents  Accidents. 


"I^B^SfD^G^Es  PATENT  FRICTION  CLUTCH  ";!^shaft 

WE      MAKE 

CLUTCHES,  ^' 

SHAFTING,        ^* 


GEARING    and 

HAULING 
INSTALLATIONS 

A    SPECIALTY. 


Sixty  Page  Work— Free. 

don't    miss    this. 


COUPLING. 

Patentees  and  Sole  A^akets  1 

DAVID  BRIDGE  &  CO. 

Castleton  Iron  Works, 

ROCHDALE,  LANCS. 


Hauling  Made  Reliable. 


London  Office : 

35,  Qoecn  Victoria  Street, 
E.G. 


July  14,  1905- 
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WlUBSKT 


Machine  Tools 


! 


WE    MAKE  ^ 

High-speed  Lathes 


From  6^ in.  to  20 in.  Centres. 


ONLY. 


I 


y  'i^-i  ; 


f  SPECIAL  DESIGNS  I    UNIQUE  FEATURES  1^ 

f 


J 


The  illustration  shows  a  bi  in.  centre  Lathe,  specially  designed  tor  Heavy 

WorK  at    High   Speeds,   suitable    to  its    capacity.       It  has  Large 

Range    of    Speeds,  suitable  for  all  classes  of  work. 


3l> 

9 


i    POSITIVE    rEED5,    SAEET/    INTERLOCKIINO    MOTIONS    TO    J 
SADDLE,  AND  AUTO  STOP.    TROUGH    PUnP,  &c.,  &c.         | 


WRITE    FOR   1904   CATALOGUE. 


1^ 


01 


f, 


9 
9 

t 
? 


I  DEAN,  SMITH  6  GRACE,  Ltd.,| 

KEIOIHXjEjY-  Established  1865.  J 

ip    London   Agents:     BUCK  &  HICKMAN,  Ltd.,  Whitechapcl  Road.  ^ 
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Turret  Lathe  Specialists. 


ALL  HANDLES  and  STOPS  within  reach  of  the  Operator. 
THE    ONLY    CORRECT    GRIP    CLUTCH 


Note  the 
SIMPLICITY  of  this  LATHE. 

DIRECT   DRIVEN 
FROM  THE  MAIN  SHAFT, 


VARIABLE  SPEED 
HEADSTOGK. 

The  RACK  and  GUIDE 

direct  under  the  cutting 
tool  being  completely 
covered. 


Telegrams :  "  Criterion,  Linwood.  " 
Telephone  :  4Y  Johnstone. 


ECLIPSE  TOOL  MFG.  CO.,  Linwood,  nr.  Glasgow. 

A  SOUND  METHOD  of  MOUNTING 
RAWHIDE   PINIONS. 


For  further  particulars  and  for  Prices  of  ail  Icinds  of  Gearing,  write  to — 

AD.    AHLERS,  Whitley  Bay, 

near  NE WCASTLE=ON=TYNE, 

ENGLAND. 


Telegrams : 

"  Ahleis,  Whitley  Bay J^ «•''%?%;♦«#, ♦?:|r-|^-t»-li^ 
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SSy^miklLT?   Machine  tools,  &c. 


LAUNDRY  MACHINERY 

.   .    AND    .   . 

Cooking  Apparatus. 


CATALOGUE    ON    APPLICATION. 


EXPERT    ADVICE     GIVEN. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,    KEIQHLEY,  England. 


Please  mark  IxyciRiKS  P  W, 


^:a'- 


Teiesrams:  "MiLifiNa.  SHEFFIELD."      for  the  CaUst  and  most  Up-to-Datc 

National  Telephone  No.  :  9S5. 


HEAVY=  - 
MACHINE 
TOOLS  =  = 


Atso  Special  Lifting  Jack  for  Electric 
WRITE  .  .  Tram  cars. 

GEORGE  ADDY  &  Co.. 

WAVERLEY  WORKS.  SHEFFIELD 


Special 
Machinery 

FOR  MAKING 

Bolts,    Nuts,     Rivets, 
Insulator    Brackets, 
Horse-Shoes, 
Horse-Shoe    Nails, 
Calkins,    and 
Similar    Forgings. 


ROLLING      .MACHINE    FOR 
IRON   SCREW   THREAD. 
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Miscellaneous 


'■III.  J"'  l^■ 


HERBERlVPERMt" 

fipoDCATES^v/oi{K5 
BiRmiHCHAM. 

TELEGRAPHIC  ADDRESS 

"floodgate"  BIRMINGHAM. 

TELEPHONE     N9  373. 

STOCK     250,000.    CROSS 


BRADBURY'S 

Newly  Designed 

Standard  Milling  Machine 


For 


SPEED, 

ACCURACY, 

ADAPTABILITY, 

Al, 


IS 


Prices  and  Particulars  from  - 


BRADBURY  &  Co,,  Ltd,  ""'^TrC  OLDHAM. 
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^mill^ILT  Iff  Systems  for  Engineers 


SBve  Half  Your  Time  I  ^ 


Do  you  realise  that  old-fashioned  business  methods  are  time 
consuming  ? 

Do  you  appreciate  the  fact  that  labour  is  the  most  expensive  item 
you  have  to  consider  in  your  executive  departments? 

Do  you  know  that  many  of  our  clients  voluntarily  state  that  we 
have  saved  them  50  per  cent,  in  executive  expense  by  the  use  of 
ROCKWELL-WABASH   BUSINESS  SYSTEMS? 

The  moral  is  obvious,  you  owe  it  to  yourself  to  see  what  we  can  do 
for  you,  and  if  you  will  kindly  fill  out  the  coupon  below  indicating;  the 
subjects  that  particularly  interest  you,  we  will  send  our  Information 
Forms  relating  to  them,  and  upon  receipt  of  the  information  asked  for, 
will  arrange  a  system  exactly  suited  to  your  requirements,  or,  if 
agreeable  and  convenient  to  you,  we  will  have  one  of  our  representatives 
call,  and  he  will  be  able  to  give  you  any  information  you  require,  and 
without  expense  to  you,  tell  you  HOW  TO  SAVE  HALF  YOUR 
TIME. 


Messrs.     ROCKWELL-WABASH     CO..     LTD.. 

69,  Milton  Street,  London,   E.G. ;   164,   Buchanan  Street,   Glasgow ;    50,  Deansgate  Arcade.  Manchester. 

Please  send  us  your  Information  Forms  relative  to  subjects  below  numbered which  are  to 

be  sent  without  expense  or  other  obligations  upon  us. 


Name^ 


Address_ 


Business. 


p-7 


FACTORY  COSTS 
STORES   LEDGERS 
PERPETUAL   CARD  LEDGERS 
QUOTATIONS-GIVEM 
QUOTATIONS— RECEIVED 
ADVERTISING    RECORDS   FOR 

ADVERTISERS 
ADVERTISING    RECORDS   FOR 

AGEVTS  , 

ADVERTISING    RECORDS   FOR 

PUBLISHERS 


STAFF  REGISTER 
CUSTOMERS  LISTS 
ADDRESSING   LISTS 
FOLLOW-UP-SYSTEMS— SALES 
FOLLOW-UP-SYSTEMS-OVER- 
DUE ACCOUNTS 
CREDIT  RATINGS 
SHAREHOLDERS'  REGISTER 
FILING  CATALOGUES 
FILING  CORRESPONDENCE 
FILING  INVOICES 


"O- 


PATTERN  RECORDS 
DRAWING  RECORDS 
ORDER  SYSTEMS 
DOCTORS,    DENTISTS,    AND 

OCULISTS 
MEMBERSHIP   RECORDS 
INSURANCE  RECORDS  bX>R 

COMPANIES 
INSURANCE  RECORDS  FOR 

BKOKKWS 
INSURANCE  RECORDS  FOR 

AGENTS 
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THE 


Jos.  C.  Nicholson  Tool  C^- 

Machine  Tool  Makers.  NEWCASTLE-ON-TYNE. 


HoHxontal,   Vortical  Pillar, 
Radial,  and  Wall  Radial 

DRILLING 

MACHINE 

Sole  Makers  of  the  "  STAN  DAR  D" 
Hand  Power  WELDING  and 
FORGING    MACHINE. 

Write  for  "Green"  Catalogue. 


6ATEMAN  HIGH-SPEED  PUNERS 

The  Machine  illustrated  is 

Cutting  at  60  to  70  ft.  per  min.  and 
Returning  at  200  to  220  ft.  per  min 

See  our  half-page  Advertisement 
alternate  weeks. 

BATEMANS 
MACHINE 
TOOL 
CO.,  Ltd., 

Huoslet, 

LEEDS. 


24in.x  2410.      6  It. 


A  NEW  PRINCIPLE  IN  TYPEWRITERS. 


Type  bars  do  not  swing-  but  are  supported  to 
point    of    contact   with    platen,    thus   securing 

ACCURATE  ALIGNMENT. 


Price   £13  2s.   6d. 


Contractors  to  1510  ^ajcetg's  (Bovernmetit. 
THE     EMPIRE   TYPEWRITER    CO.,    LTD., 

77,   Queen    Victoria   Street,    E.C. 


w. 


CAT3L0QUE  COVER. 


Those   who    issue    CATALOGUES    ought 
to    see    this. 


New    Editions    as    issued    can    be 
inserted,  old   Editions  w^ithdraw^n. 


CHEAP    AND     EFFECTIVE. 


COVER    WITH     SECTIONAL     CATALOGUE 
K  INSERTED. 


"S 


SsLxviple     Covex>     on     a,i>i>lica,tIox»:  — 

THE  TRADING  &  MANUFACTURING  CO.,  Limited, 

27,    Fleet    Street,    LONDON,    E.C. 
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John  I.  THORNYCROFTtT^^ 

Steam  and    Petrol  Vehicles. 


Makers  of  .  .  . 

AH  Types  of 

Works:    CHISWICK,    SOUTHAMPTON',    HASIN'GSTOKE. 


MOTOI?  Vehicle  Dept  :   HOGARTH    LANE,  CHISWICK.  W 
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8UDDEUT8CHE  KABELWERKE  A.-C,  riannheim. 


(SYSTEM    BERTHOUD    BOREL.) 


GERIMTAN^Y. 


eontractors  to  tbc  Tmperial  ecrman  Postal  JIutboritics. 


Silk-Covcrcd 
Copper   Wires, 


TELEPHONE    CABLES. 

With  Paper  and  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 
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Automatic 
Notching 
Press 


'it 


6/lVL«R£-eHflLlEN  /r 

Fkesses  Drcs  /  i  / 
Sheet  MtfivL  ^>f  ^ /^^ 

MOLLOWAPwE,    j'ti^y^.y.^ 

COINS,   C?-    ^^ 


Drawing  Press. 


Benn's   Patent   Combined   Air-Pump, 
Condenser,  and  Delivery  Box. 


Speclfloatioiui 

prepared  and 

Quotations  given 


SYKESBENN, 

Englaeer, 
HASLINODEN,  LANCS. 


INDEPENDENT 


CONDENSING  PLANTS 


.  OIL  SEED  AND  CAKE  MILLS. 
CO  o 

§  Rose,  Downs  &  Thompson,  ^ 


LTD..   rn 

Tl 


CC  Old  Foundry,  HULL,  _ 

and  in 

5       12,  Mark  Lane,  LONDON,  E.G.       5 

cc  m 

O  CO 

WATER  SOFTENING  PLANT. 


F.    A.    KEEP,    JUXONj   &   CO., 

ManufacturerA  of 

TANKS,   CISTERNS 

and    OONSTRUCTIOHAL    IRONWORK. 


Birmingham. 


HieH-CLASs  Lubricants 


FOR  MACHINERY 

OF  EVERY 

DESCRIPTION. 


^  ^  -?  «'• 
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«9 


,^ 


>  J^ 


^    f  1 


O     cj     A? 
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O 
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BLUMANN    &  STERN,    Ltd.  Plough   Bridge,  Deptford,  LONDON,  S.E. 

Contractors  to    H.M.  Government,    Home,   and   Foreign  Railways.  6c, 
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npHE  appalling  disaster  to  the  French  sub- 
marine  Farfadet,  following  so  closely  upon 
the  heels  of  the  A8  tragedy,  appears  to  have  been 
due  to  an  accident  unconnected  in  any  way 
with  faulty  construction.  This  view,  at  any 
rate,  is  given  by  M.  Thomson,  the  French 
Minister  of  Marine,  as  the  result  of  his  inquiries, 
and  as  the  Minister  went  down  in  a  sister  boat, 
the  Korrigan,  while  attempts  were  being  made 
to  raise  the  sunken  submarine,  it  must  be  ad- 
mitted that  he  has  the  courage  of  his  convictions. 
The  frequency  of  submarine  disasters  and  the 
pathetic  fate  of  the  crew  of  the  Farfadet  would 
seem  to  indicate  that  if  submarine  practice 
is  to  develop  it  will  have  to  be  coincident 
with  a  marked  development  in  the  efficiency 
of  salvage  apparatus. 


The  melancholy  event  naturally  cast  a  shadow 
over  the  festivities  at  Brest  where,  as  those 
who  value  the  entente  cordiale  are  not  likely 
to  forget,  the  ships  of  the  French  Northern 
squadron  and  those  of  the  Atlantic  fleet  are 
Ij^ng  side  by  side  in  the  greatest  of  French 
military  ports.  The  hospitalities  which  have 
been  so  lavishly  showered  upon  our  officers 
and  men  will,  no  doubt,  be  very  heartily  re- 
ciprocated when  the  French  fleet  visits 
Portsmouth. 


An  interesting  proposition  is  on  the  tapis  for 
the  amalgamation  under  one  roof  of  the  great 
British  engineering  societies.  The  project  is 
not  entirely  new,  but  its  revival  at  the  present 
moment    is   due    to    the    fact  that  the  site  of 


M.    THOMSON. 

The  new  Fi-ench  Minister  of  Marine. 

M.  Thomson  has  been  for  a  long  period  associated 
with  naval  matters,  and  is  a  born  organiser.  He  was 
responsible  for  the  reorganisation  of  the  Conseil  Supe- 
rieur,  and  has  created  a  Comite  Technique,  which  will 
replace  the  Conseil  des  Travaux  and  three  other  com- 
missions. 
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the  Institute  of  Civil  Engineers— which  is 
largely  used  by  other  institutions  for  meetings- 
will  be  required  for  extensions  of  Government 
buildings  in  the  near  future.  Hence  the  oppor- 
tuneness of  the  suggestion  now  made  ;  it  will 
no  doubt  receive  the  best  consideration  of 
the  Councils  of  the  institutions  concerned. 


Railwayman  will  find  a  good  deal  that  is 
instructive  and  suggestive  in  the  return  which 
has  been  presented  to  Parliament  dealing  with 
the  derailments  of  engines  of  passenger  trains 
inquired  into  by  the  inspecting  officers  of 
railways  during  the  twenty  years  preceding 
December  31st,  1904.  The  report  is  divided 
into  two  sections,  Tank  Engines  and  Tender 
Engines,  and  it  is  to  be  noted  that  the  number 
of  cases  dealt  with  in  these  sections  is  practically 
identical,  being  fifty- five  in  the  first  section 
and  fifty-four  in  the  second.  With  the  fate  of  the 
Twentieth  Century  "  Limited,"  with  its  nineteen 
fatalities  fresh  in  mind  and  the  sinister  theories 
which  have  been  formulated  regarding  it,  one 
glances  through  this  record  of  109  cases  with 
interest  in  order  to  discover  how  many  were 
supposed  to  be  due  to  malicious  tampering 
with  the  permanent  way.  It  was  said  that 
the  derailment  of  an  eight-wheeled  tank 
engine  on  the  London  and  South- Western 
Railway  at  Tavistock  in  March,  1898,  was 
caused  by  the  placing  of  an  old  fishplate  on 
the  outer  rail,  but  the  inspecting  officer  thought 
the  probabihties  were  rather  against  this 
conclusion.  He  suggested  that  the  derail- 
ment might  be  accounted  for  by  the  engine, 
which  was  of  a  description  which  was  liable 
to  oscillate  violently  when  running  dovm  hill 
with  loose  couplings,  as  in  this  case,  finding  some 
unexpected  weak  spot  in  the  permanent  way 
and  "  spreading "  or  "  bursting  "  the  road. 
The  report  mentions  another  case  in  which 
a  ten-wheeled  tank  engine  left  the  metals  on 
the  Taff  Vale  Railway.  Concerning  this 
accident,  which  happened  in  April  loth,  1898, 
the  conclusions   of   the  inspecting   officer  were 


that  the  derailment  appeared  to  have  been 
caused  by  the  engine  running  over  a  stone 
which  seemed  to  have  been  deliberately  placed 
on  the  outer  rail  of  the  curve  by  some  malicious 
person. 

The  report  brings  home  to  us  the  fact  that  in 
spite  of  the  most  strenuous  precautions  and 
carefully  conceived  systems,  mistakes  which 
seem  almost  unaccountable  willj]at  times  be 
made  by  officials  and  platelayers.  Here,  for 
instance,  is  a  case  in  which  an  engine  was 
derailed  through  running  over  a  measuring 
rod  which  had  been  left  on  the  rails  by  permanent- 
way  men  engaged  in  the  spot.  This  however, 
was  in  1886,  and  the  report  shows  that  care- 
lessness of  this  description  is  very  exceptional. 
Several  cases  are  to  be  noted  in  which  points 
were  not  properly  closed,  and  there  are  others 
tending  to  show  signalmen,  drivers,  and  booking 
porters  very  often  literally  carry  the  lives  of 
the  travelling  public  in  their  hands. 


Defects,  such  as  the  fracture  of  an  axle,  the 
failure  of  a  crank  pin.  the  breaking  of  a  tyre, 
the  weight  of  engine  badly  distributed  over 
the  wheels,  excessive  oscillation,  and  even  the 
dropping  of  a  spring,  have  been  responsible 
for  their  toll  of  accidents.  In  the  report  under 
consideration  one  cause  of  derailment  recurs 
again  and  again  ;  it  is  the  negotiation  of  curves 
at  too  great  a  speed.  This,  in  several  cases 
being  contributed  to  by  an  engine  with  a  long 
rigid  wheel  base.  Seeing  that  the_condition 
of  the  permanent  way  itself  has  been  responsible 
for  not  a  few  disasters,  this  report  should  have 
the  effect  of  stimulating  increasing  watchfulness 
on  the  part  of  permanent-way  inspectors. 
Worn  rails,  faulty  sleepers,  excess  or  want  of 
super-elevation  of  the  outer  rail  of  curves  and 
the  undue  expansion  of  rails  caused  by  the  heat 
of  the  sun  are  the  causes  of  some  of  the  accidents 
here  described ;  others  less  preventable  have 
resulted  from  snow  blocking  the  points  and 
from  the  slippings  of  banks. 
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FRENCH     NAVAL    GUN     PRACTICE. 


THE     FRENCH     BATTLESHIP    "  BRENNUS/' — DISPLACEMENT,    10,983     TONS;     SPEED,    l8-2     KNOTS. 
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THE     FRENCH     BATTLESHIP    "JENA. 


Length,  400  ft.  ;  beam,  68  ft.  ;  maximum  draught,  27  ft.  6  in.  Displacement,  12,052  tons.  Engines, 
three  sets  four-cylinder  triple-expansion  ;  twenty  Belleville  boilers  with  economisers.  Heaviest 
gun,  12  in.     Thickest  armour,   14  in.     I.H.P.,   1,506.     Speed,  18  knots. 


One  of  the  best  series  of  Cantor  lectures 
delivered  before  the  Society  of  Arts  for  some 
years  was  that  of  Mr.  Dugald  Clerk,  who  took 
for  his  subject  a  topic  he  has  made  his  own, 
the  internal  combustion  engin^.  The  pub- 
lication of  the  lectures  in  full  is  very  welcome 
and  they  form  a  valuable  contribution  to  the 
literature  of  certain  problems  in  engineering 
which  are  daily  assuming  greater  importance. 
In  the  first  lecture,  Mr.  Clerk  makes  reference 
to  some  experiments  he  has  recently  made  with 
a  new  type  cf  apparatus  to  determine  the 
temperature  produced  by  gaseous  explosion. 
These  experiments  clearly  proved  that  such 
an  explosion  produces  a  maximum  temperature 
of  close  upon  2,000  deg.  C,  and  that  this 
temperature  arises  with  a  pressure  of  slightly 
over  100  lb.  to  the  square  inch  above  atmos- 
phere. So  far  most  of  the  work  which  has 
been  done  on  gaseous  explosions  has  been 
made  with  coal  gas  and  air  mixtures,  and  little 


is  even  now  known  of  the  cooling  curve  of  petrol, 
alcohol,  and  producer  gas  explosions  except 
from  the  behaviour  of   such  gaseous   mixtures 

in  the  engines. 

It  is  evident  that  much  has  yet  to  be  done 
before  all  the  actions  going  on  in  the  cylinder 
of  the  internal  combustion  motor  are  fully 
understood,  and  if  there  is  held  clearly  in  our 
minds  the  efficiency  possible  with  engines 
suffering  no  heat  losses,  subject  to  no  com- 
plications as  to  chemical  action  or  change  of 
specific  heat,  it  will  be  a  key  to  open  doors 
which  are  at  present  barred  and  indicate  clearly 
the  proper  line  of  advance.  Mr.  Clerk  him- 
self points  out  the  lines  which  investigation 
should  pursue,  and  emphasises  the  importance 
of  investigating  the  peculiarities  of  the  numerous 
gaseous  and  vapour  explosions  now  utilised 
in  the  internal  combustion  engine.  He  lays 
particular  stress  on  the  necessity  for  obtaining 
explosion   and   cooling   curves   from   coal   gas, 


62 


PAGE'S     WEEKLY. 


July  14,  1905. 


petrol,  alcohol,  producer  gas,  and  blast  furnace 
explosions.  In  his  second  lecture,  which  will 
be  published  next  week,  Mr.  Clerk  discusses 
these  matters  in  greater  detail. 


The  Society  of  Chemical  Industry,  which  is 
holding  its  annual  session  this  week  and  next 
in  England,  is  an  institution  with  members 
all  over  the  world.  As  Dr.  William  H.  Nicholls. 
the  President,  stated  in  his  presidential  address 
on  Monday  last,  with  members  residing  in  all 
parts  of  the  globe,  the  society  is  British,  though 
not  insular.  Broad  in  its  conception  and 
foundations,  it  welcomes  men  of  science, 
theoretical  or  applied,  of  any  country  and  any 
language.  In  the  technical  portions  of  his 
address,  the  President  discussed  the  question 
of  the  management  of  a  chemical  industrial 
organisation,  outlining  a  plan  which  he  said 
had  answered  fairly  well  for  the  management 
of  large  and  extended  chemical  industrial 
enterprises  in  the  United  States. 


He  specially  emphasised  the  importance  of 
the  statistical  department.     After  an  organisa- 
tion  had   been   perfected   and   the   machinery 
lubricated,  he  thought  it  would  still  be  apt  to 
run  wild  if  some  trustworthy  method  of  control 
were   not   at   hand.     It     was     essential     in    a 
company  operating  a  number  of  plants  that 
those  in  control  should  know  not  only  what 
each  one  of  its   manufactured  products  cost, 
but  what  entered  into  making  up  that  cost. 
A    statistical    department    had    been    able  to 
advise   the   officers   within   a   reasonable   time 
after  the  end  of  each  month  not  only  of  the 
cost  of  every  product  and  step,  but  also  of  the 
profit  and  loss  on  each  article,  and  the  total 
profit  and  loss  of  the  company.     The  results 
had  been  so  exact  that  for  several  years  the 
profits   as   determined   by   public   accountants 
at  the  end  of  the  year,  had  not  varied  i  per 
cent,  from  those  which  bad  been  worked  up  in 
this  statistical  department  month  by  month. 
The  importance  of  such  information  to  those 
in  control  would  be  readily  understood.     For 


his  own  part  he  could  not  see  how  it  would  be 
possible  intelligently  to  run  a  large  enterprise 
involving  a  number  of  plants  without  some 
such  arrangement. 

Wednesday  will  long  be  remembered  in 
Sheffield  as  the  inauguration  day  of  its  new 
University  by  King  Edward  VII.  His  Majesty, 
who  was  accompanied  by  the  Queen,  managed 
to  crowd  into  the  short  space  of  three  and  a  half 
hours  a  programme  of  a  very  exacting  descrip- 
tion, including  a  procession  to  the  Town  Hall, 
reception  of  numerous  addresses,  luncheon, 
the  opening  ceremony  at  the  University,  the 
King's  presentation  of  colours  to  the  second 
battalion  King's  Own  Yorkshire  Light  Infantry, 
and  a  visit  to  the  works  of  Messrs.  Vickers, 
Son.  and  Maxim. 


It  is  thirty  years  since  the  royal  visitors 
were  last  in  Sheffield,  and  both  by  decoration 
and  acclamation  every  evidence  was  given 
of  the  desire  on  the  part  of  the  citizens  to 
welcome  their  Majesties  to  the  utmost. 


At  the  River  Don  Works,  as  elsewhere,  the 

decorations  were  of  a  most  elaborate  character. 

From  the  large  four-span  arch  at  the  entrance 

to  the  works,  through  the  yard  and  the  different 

shops,    special    "  pathways "    were    laid    down 

for  their  Majesties  to  pass  over,  and  in  the  centre 

bay  of  the  south  gun  shop,  a  large  number  of 

completed    weapons  awaited   their  inspection, 

including  an  enormous  12-in.  gun ;    two  lo-in. 

naval     guns ;    two    9*5     guns    ready   for   the 

Canadian  Government;   four  6-in  naval  guns 

for   Chile  ;    a    13-pounder    field    gun    for   the 

Spanish  Government,  a  pom-pom,  a  3-pounder 

gun,    and    two    Maxim  guns.     The  operations 

in    the    rolling    shed  were  witnessed  from  a 

special  platform  with  glass  windows.     Another 

important     inauguration — that     of     the    new 

electro-technical  laboratories  of  the  Liverpool 

University — is    dealt    with    at   page    70.     On 

Thursday  His  Majesty  opened  the  new  dock  at 

^lanchester. 
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If  further  proof  were  required  that  railway 
progress  and  the  commercial  prosperity  of  a 
country  are  generally  concomitant,  the  casp 
of  Argentina  might  be  quoted,  and  byway  of 
clinching  the  argument  one  could  scarcely  do 
better  than  turn  to  the  informative  article  on 
the  Republic  which  Mr.  John  Barrett  con- 
tributes to  the  current  issue  of  the  American 
Review  of  Reviews.  The  Argentine  Republic 
has  nearly  20,000  miles  of  trunk  lines. 
Numerous  new  roads,  branch  routes,  and 
feeders  are  being  constructed  or  planned. 
It  is  possible  to  reach  almost  every  portion  of 
its  wide  area  within  forty-eight  hours  of  the 
capital,  the  great  city  of  Buenos  Ayres.  The 
transcontinental  trains  that  convey  travellers 
across  the  broad  pampas  and  climb  the  Andes 
to  connect  with  the  road  on  the  Chilean  side 
are  solid  and  vestibuled,  with  up-to-date 
dining  cars.  The  tourist  or  business  man 
can  now  go  from  Buenos  Ayres,  on  the  Atlantic, 
to  Santiago  in  Chile  and  Valparaiso,  on  the 
Pacific,  in  seventy-two  hours.  There  is  a 
break  in  surmounting  the  summit  at  15,000  ft. 
elevation  between  rail  heads,  but  that  is  crossed 
in  a  few  hours  either  in  a  coach  or  on  horseback. 
In  a  few  years  a  tunnel  will  be  completed  at 
the  expense  of  the  Chilian  Government  through 
the  Cordilleras,  and  then  the  globe  trotter  can 
step  into  his  palace  car  at  Buenos  Ayres  and 
not  leave  it  until  he  reaches  Santiago.  The 
building  of  this  network  ot  railways  over 
Argentina  has  had  two  excellent  effects — one 
to  make  successful  revolutions  almost  im- 
possible. 


Now  for  the  evidences  of  prosperity.  Mr. 
Barrett  sums  up  the  salient  features  of  the 
country  as  follows  :  Argentina  is  as  large 
as  half  of  the  United  States  proper,  and  covers 
1,200,006  square  miles ;  it  has  a  growing 
population  of  only  5,000,000,  but  an  annual 
foreign  trade  of  $450,000,000,  or  $90  per  head  ; 


it  is  located  in  th?  -outh  temperate  zone,  and 
is  a  "white  man's  country:  it  is  a  great 
agricultural  land,  and  its  products  are  similar 
to  those  of  the  United  States ;  it  possesses 
extraordinary  mining  possibilities  in  the  Andes  ; 
it  has  a  seaboard,  indented  with  many  harbours 
on  the  Atlantic,  of  fifteen  hundred  miles,  and 
is  drained  by  the  extensive  navigable  River 
Plate  system ;  it  is  gridironed  with  up-to-date 
railroads  ;  its  government  and  constitution  are 
similar  to  those  of  the  United  States.  Buenos 
Ayres,  the  capital,  has  a  population  of  one 
million,  and  is  one  of  the  most  beautiful  and 
prosperous  cities  in  the  world. 


IfAP  OF  AKOENTINA,  SHOWING  KAILWAY  SVSTE.MS  UADIATINO 
FItO  .M   BU  EN  OS  A  Y  U  ES. 
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MEETINGS,  ETC.,    FOR  THE  ENSUING   WEEK. 

Friday,  July  14. — Electric  Tramway  and  Railway  Exhibition,  Agri- 
cultural Hall  (last  day).— Society  of  Chemical  Industry : 
Annual  Session  (this  and  succeeding  days). 

Wednesday,  July  19.— Institution  of  Naval  Architects :  Summer 
Meeting  at  Society  of  Arts,  (first  day).— North  of  England 
Institution  of  Mining  and  Mechanical  Engineers  :  Inspection 
of  Barton  and  Forcett  mountain  limestoae  quarries. 


Mr.  William  Henry  Cadman.  B.Sc,  third  son  of  Mr. 
James  Cope  Cadman,  acting  President  of  the  Institution 
of  Mining  Engineers,  has  just  been  appointed  professor 
of  science  at  the  Government  College,  Alexandria. 
Egypt. 

Messrs.  Head,  Wrightson  and  Co.,  Ltd.,  have  pur- 
chased an  extensive  piece  of  ground  for  the  extension 
of  their  Teesdale  Iron  Works  at  Thornaby-on-Tees. 

Messrs.  Crossley  Brothers,  Ltd.,  are  erecting  a  2,000  h.p 
gas  producer  for  bituminous  coal,  with  animonia  re- 
covery, at  their  Openshaw  works.  This  apparatus  was 
made  in  the  firm's  new  gas  producer  department. 

The  professors  and  heads  of  departments  at  the 
University  of  Oxford  have  drawn  up  a  statement 
setting  forth  the  detaUs  of  a  scheme  for  meeting  all  the 
present  deficiencies  in  the  organisation  of  the  Univer- 
sity. Among  the  alterations  suggested  is  the  pro- 
vision of  a  Chair  of  Engineering  at  a  capital  cost  of 
/30,ooo  and  an  annual  expenditure  of  ;£3.ooo- 

The  gold  output  for  the  Transvaal  for  the  month  of 
May  exceeds  the  pre'vious  record  return — that  for 
August,  1899— by  £47.827.  Nearly  7.000  stamps 
are  at  work— which  is  a  record— and  the  Rand  now 
produces  400,000  oz.  per  month,  the  gross  value  of 
the  Transvaal  output  being  ;^i, 750.000  per  month, 
or  at  the  rate  of  ;^2 1,000,000  per  annum.  The  tonnage 
crushed  in  May  was  approximately  1,000,000. 


CONTENTS. 


PAGE 

Editorial  Notes  :  The  Festivi- 
ties at  Brest :  French  Sub- 
marine Disaster ;  M.  Thom- 
son :  Derailments  ;  Cantor 
Lectures  ;  The  Societv  of 
Chemical  Industry ;  Shef- 
field's New  University,  etc. 
(lllustraUd) 57 

News  Items  (Illustrated)    64,  97 

Engineering  Tendencies  in 
Germany  .     67 

Materials  used  in  Furnace 
Construction    {Illustrated)    68 

Opening  of  the  New  Electro- 
technic  Laboratory  at 
Liverpool  University 70 

Shipbuilding  Notes    73 

The  Three-phase  40,000-volt 
Power  Transmission  from 
Gromo  to  Nembro,  Lom- 
\)ai<Mz.  {Illustrated) 74 

Openings  for  Trade  Abroad...     77 

Iron  Ore  Deposits  Abroad. 
Possible  Fields  for  Future 
Enterprise 78 


PAGE 
A    Special    Multiple  Drilling 
Machine.  By  George  Swift, 
Claremont  Ironworks,  Hali- 
fax {Illustrated) 80 

Institution  of  Naval  Architects   81 
Improved  Polishing  Machine 

{lllustraUd) 81 

Our  Weekly  Biography— Sir 
E.  I.eadir  Williams,  K.B. 

{Portrait) 82 

The  Future  of   Marine  Gas 
Engines.    By   Pettr  Eyer- 

maninIUustrated) 8? 

Obituary   89 

A     New    Carbon     Filament 

{Illustrated) go 

Trials  of  Gas  Engines  Worked 
from  Suction  Gas  Producers    95 

Motor  Notes    96 

American  Notes ^ 

Contractors' News ^ 

Share  List loi 

Home  Metal  Market  {Chart)  104 

Prices  Current 105 

Selected  Vaitcnis  {Illustrated)  110 

New  Publications  na 

Books  Received nj 

New  Catalogues 112 


m 


July  14,  1905. 


PAGE'S    WEEKLY. 


The  nunlber  of  paying  visitors  at  the  Royal  Agri- 
cultural Show  was  only  23,913  as  compared  with 
52,930  fest  year,  and  was  the  lowest  on  record.  It 
is  said  that  the  next  show  may  be  held  at  Manchester. 

On  Wednesday  next  an  excursion  meeting  of  the 
member?  of  the  North  of  England  Institute  of  Mining 
and  Mechanical  Engineers  will  be  held  at  Darlington 
for  the  purpose  of  inspecting  the  Barton  and  Forcett 
mountain  limestone  quarries. 

A  correspondent  of  the  Birmingham  Post  writes 
that  an  important  invention  for  the  manufacture  of 
steel  has  just  been  commercially  effected  by  the  manager 
of  a  South  Wales  steelworks.  Under  the  new  process 
it  is  estimated  that  the  cost  of  producing  steel  of  all 
grades  of  quality  will  be  reduced  fully  20  per  cent. 

No  improvement  is  indicated  in  the  condition  of 
the  Scotch  shipbuilding  trade,  although  the  year's 
output  now  seems  likely  to  exceed  the  average. 
The  new  work  announced  during  June  aggregates 
about  21,000  tons.  The  vessels  launched  during  the 
month  were  twenty-nine  in  number,  and  represented 
48,225   tons. 

The  Corporation  of  Western  Egypt  has  appointed 
as  its  general  manager  in  Egypt  Mr.  W.  C.  Bjckett, 
M.Tnst.C.E.,  who,  in  order  to  take  up  his  new  appoint- 
ment, has  resigned  his  position  as  chief  engineer  of  the 
Bengal-Nagpur  Railway,  of  which  he  also  acted  as 
agent  and  general  manager  during  the  ^wo  years  Mr. 
T.  R.  Wynne,  CLE.,  was  in  China. 

The  largest  transaction  in  the  whole  history  of  the 
iron  and  steel  trades  of  America  has  been  announced 
during  the  week,  involving  the  purchase  of  no  less  than 
1,000,000  tons  of  billets  by  the  Pittsburg  Steel  Com- 
pany from  the  United  States  Steel  Corporation.  A 
contract  has  been  entered  into  between  the  two  com- 
panies by  which  the  former  agrees  to  purchase  all  the 
billets  it  m.ay  require  for  a  term  of  years  of  the  Steel 
Corporation,  these  to  be  delivered  at  the  rate  of  between 
16,000  and  17,000  tons  per  month,  or  200,000  tons 
annually.  It  is  understood  that  the  deal  has  been 
consummated  on  a  sliding-scale  .basis,  the  price  to 
be  fixed  monthly,  and  based  upon  the  average  price  of 
Bessemer  pig,  the  cost  of  conversion,  and  the  addition 
of  a  fair  manufacturing  profit.  The  steel  will  be 
largely  supplied  by  the  Clalrton  and  Duquesne  works 
of  the  Carnegie  Steel  Company  and  will  include  both 
Bessemer  and  open-hearth. 

The  death  is  announced  of  M.  Edouard  Simon, 
the  eminent  French  engineer.  The  deceased  was  a 
prominent  member  of  the  Society  d' Encouragement  pour 
rindustrie  Nationale. 


The  Alexandra  (Newport  and  South  Wale*)  Docks 
and  Railway  Company,  Newport.  Mon„  have  in- 
structed Messrs.  Wm,  Simons  and  Co..  Ltd..  Renfrew, 
to  proceed  with  the  construction  of  a  powerful  twin- 
screw  bucket  hopper  dredger  of  750  tons  capacity,  for 
the  deepening  of  the  above  port.  The  dredger  will  be 
fitted  with  all  the  most  modern  improvements,  and 
will  be  constructed  under  the  direction  ot  Mr.  John 
Macaulay  general  manager  of  the  company. 

The  Glasgow  Herald  states  that  with  the  new 
Channel  steamer  Dieppe,  a  new  record  has  been  es- 
tabhshed  for  the  steam  turbine.  Much  has  been  said 
— and  perhaps  not  without  some  justification— against 
the  system  in  respect  of  the  manoeuvring  quaUties, 
and  the  London,  Brighton,  and  South  Coast  Company, 
in  association  with  their  Continental  partners— the 
Western  Railway  of  France — decided  in  this  new 
steamer  to  exact  exceptionally  onerous  conditions  in 
starting  and  stopping  tests;  It  was  required  in  the 
contract  that  the  vessel  should  stop  within  100  metres 
or  109  yards,  and  because  of  this  some  of  the  firms 
asked  to  tender  for  the  vessel  refused,  but  the  Fair- 
field Company  agreed  to  the  terms,  and  on  the  recent 
trials  between  Newhaven  and  Dieppe  not  only  exceeded 
the  speed  by  practically  half  a  mile  per  hour,  but 
between  boats  moored  on  the  French  coast  exactly 
100  metres  apart  brought  the  vessel  to  a  state  of  rest 
in  less  than  the  stipulated  distance.  The  speed  of 
approach  to  the  first  Doat  as  required  by  the  contract 
was  12  knots.  This  was  exceeded,  yet  the  vessel  was 
stopped  and  began  reversing  a  few  yards  from  the  second 
moored  vessel.  This  proves  that  the  turbine  sjrstem 
has  greater  stopping  movement  than  one  with  ordinary 
engines.  The  time  taken  was  about  40  seconds.  As 
regards  speed,  the  difficulty  with  the  Newhaven  and 
Dieppe  boats  is  the  limitations  in  the  length  of  hull 
owing  to  the  tortuous  channel  up  Dieppe  harbour. 
This  precludes  a  greater  length  on  the  water-line  than 
280  ft.,  which  makes  high  speed  difficult  of  realisation, 
but  with  improvements  in  the' harbour  now  contem- 
plated this  will  be  improved  in  later  ships. 

In  the  current  number  of  the  Syren  appears  the 
first  of  a  series  of  articles  which  are  being  specially 
written  for  the  journal  by  Sir  Charles  M'Laren.Bart., 
M.P.,  entitled  "The  Welsh  Coal  Fields."  The  first 
article  covers  the  coal  trade  of  Great  Britain  in  its 
widest  sense,  with  particular  reference  to  the  position  of 
South  Wales.  Part  2  will  deal  with  the  special  features 
of  the  South  Wales  coal  fields,  an.d  the  subsequent  parts 
will  be  concerned  with  other  details  relating  to  the 
coaling  operations  of  the  district. 
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A  Case  of  Excessive  Vibpation. 

A  report   of  preliminary  inquiry   into  an    explosion 
from    the   main   steam   pipes   of   the   s.s.    Yarborough, 
O.N.,  states  that  the  pipes  which  failed  are  the  branch 
pipes  of  the  main  range  leading  to  the  port  and  star- 
board  boilers.     They   are   about   7  ft.   in    length,   and 
connect  on  to  the  boiler  stop  valve  at  one  end,  the  other 
being  connected   to  a  Tee  piece  situated  about  4  ft. 
above  and  midway  between  the  two  stop  valves.     Each 
pipe  has  a  right  angled  bend  with  fairly  large  radius. 
The  pipes  are  of  solid  drawn  copper  No.  5  S.W.G.  in 
thickness     and     are     4^  in.     internal     diameter.     The 
flanges  are  of  brass  and  brazed  on.     A  sketch  of  the 
main  steam  pipe  arrangement  is  shown  on  the  accom- 
panying sketch.     The   two  branch   main   steam  pipes 
were  fractured  close  to  the  flanges,  owing  to  the  strain- 
ing   produced    by    the    structural    movement    of    the 
machinery  during  heavy  weather,   the  vessel  being  in 
ballast   trim  at   the  time.     Through   the  promptitude 
of  the  chief  engineer  the  steam  was  shut  off  the  pipes 
as  soon  as  the  cracks  were  discovered,  and  temporary 
repairs    were    effected    and    the    vessel    steamed    into 
Queenstown  Harbour,  where  more  permanent  repairs 
were  made.     The  vessel  then  proceeded  on  her  voyage, 
which  she  completed  without  any  further  mishap. 

It  seems  that  on  her  return  to  the  United  Kingdom 
the  engines  were  lifted  from  their  seating  to  allow  of 
repairs  being  done  to  th^  latter  and  from  this  it  seems 
probable  that  the  seating  was  originally  somewhat 
weak,  but  the  insufficient  ballasting,  having  regard   to 


MAIN  STEAM  PIPING  ARRANGEMENT. 


the  conditions  of  the  weather,  appears  to  have  been 
the  chief  cause  of  the  pipes  cracking. 

The  Zoelly  Turbine. 

A  powerful  syndicate  has  been  formed  in  Germany, 
consisting  of  Krupp;of  Essen,  Marchinenfabrik,  of  Niirn 
berg,  and  Augsburg  Norddeutsche  Lloyd,  Escher,  Wyss 
and  Co.,  and  Siemens-Schuckert,  for  constructing  the 
Zoelly  turbine  for  marine  and  other  purposes  n 
Germany  and  elsewhere  on  the  Continent.  A  similar 
combination  has  been  made  in  France  under  the 
leadership  of  Messrs.  Schneider,  of  Creuzot.  In  England 
a  syndicate  has  been  recently  formed,  consisting  of 
Messrs.  Escher,  Wyss  and  Co.,  Messrs.  A.  G.  Schifi 
and  Co.,  and  Messrs.  Mather  and  Piatt,  Ltd.,  of 
Manchester,  for  the  construction  and  sale  of  the  Zoelly 
turbine  in  the  United  Kingdom  and  British  Colonies, 
and  for  granting  licenses  under  the  Zoelly  patents. 
Already  Messrs.  Escher,  Wyss  and  Co.  and  their 
various  licensees  have  over  30,000  h.p.  of  turbines  at 
work    or    under    construction. 

We  recently  illustrated  the  Zoelly  turbine  in  Page's 
Weekly.  It  is  a  new  form  of  "  action  "  turbine, 
in  which  the  motive  power  is  obtained  by  the  direct 
impact  of  steam  jets  moving  at  a  high  velocity  against 
the  vanes  of  the  revolving  wheels.  Mr.  Zoelly  claims 
that  the  economy  of  his  design  is  as  great  as  in  any 
other  form  of  turbine,  while  he  can  attain  this  result 
with  a  much  more  substantial  mechanical  construction 
and  a  fewer  number  of  parts. 

W.  and  T.  Avery,  Ltd, 

The  report  and  statement  of  accounts  issued  by  this 
company  for  the  year  ended  March  31st  last,  reflect 
a  strong  financial  position,  and  hold  out  derided  hopes 
of  a  continuance  of  the  ten  per  cent,  dividend  to  be 
paid  on  the  ordinary  shares.  The  total  available 
balance,  after  writing  off  /5,275  for  depreciation,  is 
;^33.03S.  and  after  deducting  interest  on  debentures, 
preference  dividends,  and  interim  dividends  on  the 
ordinary  shares,  there  is  a  disposable  surplus  of  ;^20,400. 
I'he  balance  dividend  at  the  rate  of  15  per  cent,  on 
the  ordinary  shares 'making  ten  per  cent,  for  the  year 
absorbs  £7,99^,  which  is  little  more  than  one-third 
of  the  sum  available  for  dividend,  so  that  it  is  clear 
that  the  company  is  being  run  on  sound  hnes  •.  and 
that  profits  are  by  no  means  being  closely  divided. 
By  an  addition  of  ;^5,ooo  out  of  the  profits  of  the 
present  year,  the  reserve  fund  is  raised  to  ;(;8S,ooo, 
and  as  there  is  a  sum  of  ;^74,2i6  standing  to  the 
credit  of  investments,  it  is  evident  that  this  is  a 
real  reserve  fund,  and  not,  as  is  too  often  the  case, 
a  fund  merged  in  the  general  working  capital  of  the 
business. 
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RETURNS  relating  to  the  engineering  trades  show 
that  business  was  not  very  prosperous  in  1904, 
more  especially  as  regards  steam  eng'ines.  We  quote 
the  following  facts  from  a  supplementary  report  by 
Mr.  Consul  General  Schwabach,  dated  June  : — 

Orders  often  had  to  be  booked  under  cost  price, 
and  contracts  for  governments  and  municipalities 
were,  owing  to  excessive  competition,  frequently  only 
obtainable  at  unremunerative  rates.  The  capacity 
of  the  works  was  still  far  ahead  of  the  actual  demand, 
and  this  disproportion  was  the  more  acutely  felt  as 
the  growing  use  of  large  gas  engines  and  steam  turbines 
reduces  the  demand  for  steam  engines.  Pumping 
engines  for  water  and  sanitary  plants,  as  well  as  boiler 
plants  and  central  heating  apparatus,  were  in  good 
demand. 

Gas  Engines  and  Locomotives. 

The  buildinp  of  gas  engines  of  very  large  dimensions 
and  capacity  has  made  rapid  strides  and  developed  to 
a  much  greater  extent  than  that  of  the  small  gas  motor 
industry.     Since  1903  there  have  been  built  by  : — 


Number 

of 

Total 

Motors 

H 

orse- power. 

Deutz 

8 

9,800 

Kortmg 

24 

27,200 

'       Niirnberg 

22 

33.000 

Oechelhauser 

10 

9,800 

Cockerill 

22 

29,700 

Two  motors,  each  of  3,200  h.p.,  were  made  for  the 
Rhenish  Steel  Works  at  Meiderich  and  the  Rochling 
Works  at  Volklingen. 

Inland  orders  for  locomotives,  though  plentiful, 
did  not  provide  sufficient  employment  ;  export  orders 
were  numerous,  though  not  very  profitable. 

Transmission  Blaehinepy. 

Transmission  machinery  was  in  good  demand,  as 
the  revival  of  industrial  life  rendered  new  installations 
necessary.  This  branch  is  becoming  more  specialised, 
and  modern  plants  are  generally  executed  by  special 
firms,  as  they  alone  are  able  to  satisfy  the  increased 
technical  requirements.  Of  the  export  markets  Russia 
and  Austria-Hungary  were  disappointing  \Khile  orders 
from  Italy  and  Switzerland,  also  France,  were  satis- 
factory, and  the  transatlantic  trade,  excepting  that 
with  the  United  States,  was  good. 

Mechanical  Tools. 

A  slight  improvement  took  place  in  mechanical 
tools  in  190^,  and  towards  the  end  of  the  year  there  was 


a  good  demand  for  precision  tool-making  machinery 
as  more  and  more  works  adopt  the  practice  of  manu- 
facturing according  to  the  various  officially  recognised 
interchangeable  standards.  Prices  were  still  unsatis- 
factory through  severe  competition  ;  attempts  to 
form  price  conventions  were  unsuccessful,  the  large 
number  of  different  types  manufactured  and  the  great 
difference  in  quality  rendering  concerted  action  ex- 
ceedingly difficult. 

Electric  Wopics, 

Ihe  number  of  electric  works  in  Germany  on  April 
1st,  1904,  providing  power  for  lighting  or  industrial 
purposes,  was   1,028,  as  coippared  with  868  in   1902. 

The  utilisation  of  electricity  as  motive  power  is 
increasing  much  more  than  for  lighting  purposes.  At 
the  Berlin  Electric  Works  there  were  used  (exclusive  of 
power  required  for  driving  electric  street  cars)  in  1897 
for  motive  power  7,224  kilowatts,  for  Ughting  14,601 
kilowatts  ;  in  1904,  for  motive  power  44,448  kilowatts, 
for  lighting  36,195  kilowatts.  Within  the  same  period 
the  number  of  motors  supplied  increased  from  2,056 
to  12,933. 

According  to  a  reliable  estimate  the  number  of 
hands  employed  in  the  German  electric  industry  was 
72,500  in  1904  (compared  with  only  26,300  in  1895 
and  54, 100  in  1898).  The  total  capital  invested  in 
the   electric  industry  is   estimated  at  ;^30,ooo,ooo. 

The  New  Tariff. 

The  German  Government  has  now  completed  the 
revision  of  its  new  tariff,  which  will  come  into  force 
on  March  ist,  1906,  remaining  in  effect  until  December 
31st,  1917.  This  work,  says  the  American  Machinist, 
has  evidently  been  done  by  experts  in  every  branch. 
The  section  devoted  to  machinery  has  been  quite  re- 
cast, and  it  is  difficult  to  compare  the  existing  rates 
with  those  of  the  future.  In  some  cases  there  are 
reductions,  and  in  others  increased  duties  are  to  be 
levied  ;  but  what  changes  have  been  made  are  clearly 
due  to  a  careful  consideration  of  the  position  of  certain 
German  industries,  and  their  special  requirements 
in  the  shape  of  tools,  raw  materials  or  partly  manu- 
factured goods.  The  tariff  on  locomotives  is  to  be 
raised  from  8  to  1 1  marks  per  100  kilos 
(220  lb.)  ;  steam  engines,  from  8  to  75  marks  ;  knitting 
machines,  from  8  to  12  marks  ;  metal  and  woodwork- 
ing machinery,  from  3  to  8  and  from  4  to  12  marks,  etc. 
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HATERIALS    USED    IN    FURNACE 
CONSTRUCTION. 

By   R.   S.    Hutton   and   J.    R.    Beard. 


THE  importance  of  ^  knowledge  of  the  heat  con- 
ductivity of  theT;materials  used  for  the  bricks 
or  linings  of  furnaces  scarcely  needs  to  be  emphasised. 
There  is  no  doubt  that  a  careful  study  of  this  subject 
would  enable  a  very  large  saving  to  be  effected  in  the 
fuel  or  other  heating  costs  in  many  experimental  and 
industrial  furnaces.  The  manufacturer  and  purchaser 
of  refractory  products  both  seem  to  ignore  the  necessity 
for  accurately  determining  the  quality  of  their  material 
so  far  as  its  heat  insulating  power  is  concerned.  Their 
specifications  are  confined  to  other  properties,  but  it 
is  doubtful  if  any  of  them  are  of  greater  economic 
importance  than  the  heat  conductivity. 

So  far  as  laboratory  crucible  and  muffle  furnaces 
are  concerned  H.  H.  Cunynghame  has  recently  shown 
how  greatly  the  efficiency  can  be  improved  by  the 
adoption  of  better  insulation. 

Despite  tho  lack  of  knowledge  the  measurement 
of  thermal  conductivities  of  such  materials  is  by  no 
means  difficult  to  carry  out,  at  any  rate  to  within 
an  accuracy  of  2  or  3  per  cent.  C.  H.  Lees  and  J.  D. 
Chorlton  have  specially  designed  a  simple  apparatus 
for  measuring  the  thermal  insulation  of  bad  conductors. 
We  are  much  indebted  to  Dr.  Lees,  who  very  kindly 
lent  the  apparatus  and  also  gave  much  valuable  advice 
in  carrying  out  the  experiments  here  deseribed. 

All  the  substances  dealt  with  have  been  either  in 
the  state  of  well-defined  granular  powders,  or  in  some 
few  cases  where  bricks  have  been  examined,  these 
were  previously  broken  up  and  finely  powdered. 

The  authors  have  carried  out  a  number  of  determina- 
tions, chiefly  with  granular  materials,  such  as  magnesia, 
carborundum,    sand,    and    firebrick.     By   adopting   an 


Subltaace  • 

Thickness 

Temperatures. 
Degrees  centigrade. 

Conductivity 

h               '. 

t. 

K 

Sand.     White  Calais 

Carborundum  (line) 

„            (co.-irse)          

Quart/ '•  Enamel  "  ' 

,,      (fused) 

Firebrick         

Retor^  Graphite          

Lime     

Magnesia  (fused)        

"Mabor"  Brick 

CalciTied  Greek 

,          Calcined  "  Veitsch  " 
.,         Pattinson's  Light  Caluined 
Kieselguhr  (Infusorial  Earth) 

0360 
0363 

0-362 
0362 

0363 
0363 

0'363 
0-356 
0360 
0365 
0366 

°'^^ 
0366 

984 
987 
987 
993 
,,«-9 
<;8-7 
1000 
981 
987 
997 
99-3 
997 
9»o 
979 

8ro 
78-8 
79-6 
75-4 
74-9 
(xn 
■jt-t 
70- 1 
786 

80-0 
78-3 
73-9 
58-5 
53-9 

182 
i8-3 
187 
2r7 
174 
203 
196 
208 
200 
18-8 
204 
20-0 
197 

'77 

'00060 
•00050 
•00051 
•00036 
•00039 
00028 
00040 
•00029 
•00047 
•00050 
•00045 
•00034 
00016 
•00013 

•  Most  of  .these  gtanuUr  powders  just  passed  through  a  sieve  with  600  meshes 
per  sq.  cm. 


apparatus  devised  by  C.  H.  Lees  and  J.  D.  Chorlton, 
they  have  been  able  to^^aeasure  the  conductivity  of 
such  powders  at  temperatures  up  to  100  deg.  C.  The 
chief  results  are  summarised  in  the  table  on  this  page. 

RELATIVE   VALUE   OF   DIFFERENT    HEAT   INSULA. 
TINQ   MACHINES. 

It  is  not  advisable  to  choose  a  material  suitable  for 
furnace  uses  from  the  tabular  data  alone. 

Firstly,  it  is  always  necessary  to  know  the  general 
effect  upon  the  substance  under  investigation  of  .such 
temperatures  as  are  likely  to  be  experienced.  Several 
even  amongst  those  materials  mentioned  in  the  table 
are  unsuitable  for  subjecting  to  high  temperature 
on  account  of  the  physical  changes,  such  as  shrinkage, 
which  they  undergo.  Chemical  action,  especially 
oxidation,  also  renders  many  insulators  unsuitable 
for  a  large  number  of  purposes.  Secondly,  having 
by  such  considerations  excluded  all  unsuitable  materials 
from  the  choice,  it  becomes  necessary  to  compare  the 
relative  efficiency  of  those  which  remain  under  con- 
ditions more  nearly  approaching  those  experienced 
in  practice. 

The  experiments  were  carried  out  with  a  view  to 
testing  in  as  simple  a  manner  as  possible  the  behaviour 
of  various  refractory  materials  at  comparatively  high 
temperatures.  The  method  employed  although  it 
does  not  lepd  itself  directly  to  the  accurate  measure- 
ment of  the  absolute  conductivities  at  any  rate  offers 
a  practical  means  of  making  comparative  tests. 

A  modified  form  of  electrically  heated  tube  furnace 
was  employed.  An  unglazed  porcelain  tube,  with  a 
heating  coil  of  nickel  wire,  is  supported  at  the  centre 
of  a  cylindrical,  water-cooled  enclosure,  the  space 
between  the  heating  coil  and  the  inner  wall  of  the  en- 
closure being  filled  with  the  granular  material  under 
investigation.  (See  curve  on  next  page.)  The  electric 
energy  expended  in  the  wire  is  kept  constant  over  a  con- 
siderable period  by  careful  adjustment  of  an  external 
resistance  and  constant  observation  of  a  precision 
wattmetre.  The  temperature  at  the  centre  of  the 
porcelain  tube  is  noted  at  regular  intervals,  and  from 
the  observations  a  curve  is  plotted  to  show  the  relation 
between  the  rise  of  temperature  and  the  time  during 
which  the  heating  was  in  progress.  In  such  an  ex- 
periment it  would  require  a  long  time  for  the  tempera- 
ture to  attain  a  constant  value.     It  is  from  a  comparison  , 
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of  the  beating  curves  with  different  materiaL>,  and  the 
same  expenditure  of  power,  aiid  particularly  from  the 
nearly  horizontal  portion  of  the  curves  with,  lowet 
power  expenditure,  that  valuable  conclusions  can  be 
drawn. 

In  the  case  of  firebrick,  carborundum  and  sand,  the 
preliminary  heating  was  effected  with  3cx>  watts,  and 
after  the  lapse  of  about  two  hours  the  power  was 
reduced  to  250  watts,  being  kept  constant  at  this 
for  a  period  of  one  and  a  half  to  two  hours,  by  which 
time  the   temperature  had    become  almost    constant- 

The  curves  for  kieselguhr  (infusorial  earth)  and  light 
magnesia,  clearly  show  the  very  nmch  smaller  con- 
ductivity of  these  materials. 

With  these  two  substances  the  preliminary  heating 
was  effected  with  an  expenditure  of  only  150  watts,  but 
despite  this  the  rise  in  temperature  is  more  rapid  than 
with  any  of  the  other  materials  mentioned. 

Unfortunately,  neither  light  magnesia  nor  infusorial 
earth  can  withstand  any  high  temperatures  for  long 
without  losing  their  efficiency  to  a  considerable  extent. 
Both  substances  exhibit  large  shrinkage  at  high  tem- 
peratures, and  their  chief  uses  are  Ukely  to  be  limited 
to  external  jacketing  of  furnaces  lined  with  some 
more  permanent  but  less  good  insulator. 


1.0  ).o 

Time  in  Hours. 

CUkVE  SHOWING  RELATIVE  INSULATING  POWER  OF 
MATERIALS. 
To  more  thoroughly  test  the  above  method  of  com- 
paring the  relative  efficiency  of  different  materials  at 
high  temperatures,  it  was  thought  advisable  to  see 
what  infiuence  the  preliminary  heating  might  have 
on  the  results. 

Two  similar  experiments  were  therefore  carried  out 
with  the  various  substances.  In  the  first  case  the 
preliminary  stage  of  the  heating  was  effected  v?ith 
300  watts,  in  the  second  with  250  watts.  In  both 
cases  the  power  was  subsequently  reduced  to  200  watts. 


and  then  to  1 50.  The  results  showed  that  in  all  those 
cases  in  which  nO  permanent  alteration  is  brought 
about  in  the  materials  under  test,  the  horizontal 
portions  of  the  curve  are  practically  identical,  what- 
ever the  prehminary  treatment  had  been. 

In  earlier  experiments,  in  which  no  water  co<rf!ng 
had  been  used  to  maintain  constant  the  temperature 
of  the  outer  jacket  of  the  enclosure,  some  anomalous 
results  were  obtained. 

GENERAI.     CONCLUSIONS. 

The  above  results  will,  it  is  hoped,  prove  of  value 
to  those  who  have  to  deal  with  refractory  materials. 
The  subject  seems  to  have  been  much  neglected,  con- 
sidering that  the  thermal  conductivity  of  such  sub- 
stances is  the  characteristic  property  which  is  really 
applied  in  their  many  uses. 

Whilst  bricks  and  jacketing  materials  generally  for 
furnaces  should  be  of  low  thermal  conductivity,  it 
is  of  no  less  importance  to  choose  crucibles,  retorts, 
and  other  containing  vessels  which  are  heated  ex- 
ternally of  as  high  conductivity  as  is  feasible  in  con- 
junction with  their  other  necessary  qualities.  Such 
methods  as  have  been  described  are  equally  applicable 
to  this  latter  case. 

By  a  judicious  use  of  the  different  materials  and  a 
stratified  form  of  construction,  it  should  be  possible 
usefully  to  employ  such  excellent  insulators  as  in- 
fusorial earth  without  risk  of  the  damage  which  is 
inevitable  if  they  be  permanently  subjected  to  too 
high  a  temperature. 

The  above  experiments  were  carried  out  in  the 
Physical  Laboratories  of  the  Manchester  University.* 


BALANCED    ELECTRODES. 

In  a  paper  read  before  the  last  meeting  of  the  Faraday 
Society,  Professor  W.  W.  Haldane  Gee  advocates  the 
use  of  balanced  electrodes.  He  points  out  that  while 
this  weight  voltameter  furnishes  us  with  an  extremely 
accurate  method  for  the  determination  of  current 
strength,  its  use  req^uires  care  and  time,  and  he  claims 
that  the  use  of  suspended  electrodes  is  worthy  a  place 
amongst  laboratory,  test-room,  and  workshop  metnods 
as  a  means  of  quickly  arriving  at  a  result  that  is 
sufficiently  accurate  for  many  purposes.  It  enables 
decisions  between  rival  methods  to  be  settled  with 
comparative  ease.  Being  an  indicator  of  coulombs, 
it  has  the  advantage  over  the  use  of  an  ammeter  which 
must  be  periodically  read  in  order  that  calculations 
relating  to  quantity  can  be  effected.  He  has  found 
an  Oertlirig  i6-in.  beam  balance  very  convenient 
for  the  purpose. 


*  From  paper  read  before  the  Faraday  Society. 
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THE  OPENING  OF  THE  NEW  ELECTRO-TECHNIC  LABORATORY 

AT    LIVERPOOL    UNIVERSITY. 


CATURDAY  last  witnessed  the  opening  by 
Sir  Joseph  Swan  of  the  new  electro- 
technic  laboratory  at  Liverpool.  In  the  course 
of  an  address  on  the  advance  of  electrical  science 
Sir  Joseph  remarked  that  electrical  engineering 
was  the  most  popular  branch  of  a  popular 
profession,  and  undoubtedly  was  a  pursuit  well 
worthy  to  be  most  assiduously  cultivated. 
It  must  be  so  cultivated  if  we  were  to  maintain 
our  position  in  science  and  commerce.  The 
electrical  engineer  had,  in  fact,  become  abso- 
lutely indispensable,  and  the  army  of  young 
men  composing  the  Institute  of  Electrical 
Engineers  had  to  make  productive  an  amount 
of  capital  which  Mr.  Garcke  reckoned  at  nearly 
;f25o,ooo,ooo  sterling. 

This  large  sum  would  undoubtedly  have 
been  still  larger  if  the  economic  conditions 
prevailing  in  England  had  tended  in  a  less  degree 
to  restrict  expansion  in  this  class  of  investment. 
For  want  of  a  little  more  enterprise,  coupled 
with  the  knowledge  and  painstaking  necessary 
to  apply  it  judiciously,  we  had  lost  to  our  better 
technically  trained  rivals  abroad  some  of  the 
lead  we  originally  possessed  almost  by  birth- 
right. It  was  a  shock  to  patriotic  sentiment 
to  find  how  often  the  product  of  alien  lands 
had  installed  itself  in  the  very  birthplace  of 
the  steam  engine  and  the  dynamo. 

Electrical  industries  were,  however,  still 
in  their  infancy  ;  the  struggle  was  not  ended  ; 
new  electrical  industries  would  arise,  and  those 
we  already  knew  would  grow  to  a  size  we  little 
dreamt  of  now.  There  was,  therefore,  yet  room 
for  a  shifting  of  positions  to  our  advantage 
before  the  climax  was  reached.  There  were 
many  signs  of  rapidly-increasing  industrial 
change,  with  electricity  as  its  cause.  It  was 
well  that  Liverpool  was  realising  this,  and 
preparing  to  participate  in  whatever  advantages 
it  might  bring.  During  the  period  of  evolution 
Liverpool  had  kept  well  in  touch  with  electrical 


progress,  and  it  might  almost  be  said  to  have 
revelled  in  an  electrical  atmosphere.  He  was 
glad  to  see  that  in  the  college  course  and  in  the 
laboratory  provision  was  made  for  the  carrying 
on  of  research  by  students  of  approved  ability 
and  promise.  Hence  he  was  glad  to  be  able 
to  entertain  the  hope  that  the  new  labora- 
tory might  not  only  be  productive  of  advan- 
tage to  the  students  of  the  University,  but  to 
the  University  itself  and  to  the  world.  A 
Davy  or  a  Faraday  was  a  rare  product :  but 
there  was  nothing  at  all  unnatural  in  the  idea 
or  impossible  in  its  realisation,  that  sooner  or 
later  names  of  equal  eminence  might  be  identi- 
fied with  the  new^  laboratory. 

In  the  course  of  a  subsequent  speech  Sir 
Joseph  Swan  sounded  a  note  of  hearty  con- 
gratulation on  the  excellence  of  the  buildings, 
but  mentioned  that  there  was  a  lack  of 
furniture.  Very  much  was  wanting  in  the  way 
of  laboratory  apparatus,  especially  the  larger 
and  more  expensive  pieces  of  machinery  quite 
necessary  in  regard  to  the  construction  and  use 
of  the  different  types  of  dynamo,  and  heavy 
machinery  of  that  kind,  and  there  w^as  a  great 
want  of  standard  instruments.  Having  built 
the  house,  it  went  without  saying  in  Liverpool 
that  they  would  properly  furnish  it. 

THE  EVOLUTION  OF  THE  LABORATORY. 

The  completion  of  the  new-  laboratories  in 
Brownlow  Street  marks  the  beginning  of  a  fresh 
stage  in  the  study  of  electro- technics  at  Liverpool. 
In  1900,  a  lectureship  in  electro  technics  was 
established  and  made  independent  of  the  pro- 
fessor of  physics;  while  three  years  later,  in  1903, 
Mr.  David  Jardine  expressed  a  wish  that  his  gift 
of  £10,000  to  the  fund  then  raised  to  forw'ard 
the  establishment  and  equipment  of  the  new 
University  of  Liverpool,  should  be  used  to 
endow  a  chair  of  electro-technics.  Effect  was 
given  to  Mr.  Jardine's  desire  ;  and  Dr.  E.  W. 
Marchant,    who    then    had   served   as   lecturer 
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for    about   two   years,   was  appointed   to   the 
professorship. 

At  the  same  time  it  was  recognised  that  the 
existing  accommodation  was  wholly  inadequate 
to  meet  the  needs  of  the  department,  or  to  admit 
of  expansion  and  growth.  A  site  in  Brownlow 
Street  was  obtained,  and  a  sum  of  £12,000  was 
advanced  from  the  University  Fund  to  provide 
for  the  cost  of  a  new  building.  The  Lancashire 
County  Council  also  contributed  £1,000  to 
meet  the  most  pressing  needs  of  equip- 
ment. 

THE     LABORATORY    DESCRIBED. 

The  buildings,  now  completed,  form  one  block 
with  the  new  laboratories  of  Natural  History 
and  the  Botanical  Laboratory,  presented  a  few 
years  ago  to  the  University  by  Mr.  W.  P.  Hartley. 
The  site  has  distinct  advantages.  It  is  in  close 
relation  to  the  engineering  department  and  to 
the  chemical  laboratories.  It  has  a  double 
access — from  Brownlow  Street  in  front,  and 
from  a  passage-way  behind.  It  also  admits 
of  extension,  hereafter,  whenever  the  growth 
of  the  department  makes  further  expansion 
necessary.  And  by  arrangement  with  the 
neighbouring  department  of  Natural  History, 
nearly  the  whole  of  the  basement  space  under 
both  buildings  has  been  secured  for  electro- 
technics,  so  providing  a  number  of  rooms 
on  a  foundation  of  solid  rock.  Class-rooms, 
lecture-rooms,  and  elementary  laboratories  are 
placed  on  the  upper  floor  ;  and  at  the  top  of 
the  building  accommodation  has  been  added 
for  a  small  department  of  geology.  No 
space  has  been  wasted,  and  every  room  has  been 
arranged  to  serve  the  purpose  to  which  it  is  best 
adapted. 

The  general  plan  of  the  laboratories  is  very 
simple.  All  rooms  required  for  experimenting 
with  heavy  machinery  are  placed  at  the  back 
of  the  site.  The  basement  in  the  frontage  is 
set  apart  for  electrical  measurements  of  various 
kinds,  and  for  purposes  of  research.  The  rooms 
for  standards  and  for  meter  testing,  where  the 
highest  degree  of  accuracy  is  required,  are  placed 


at   the  end  of  the   building,    remote  fronoi  the 
dynamos  and  their  vibration. 

THE    DYNAMO-ROOM. 

The  dynamo  room  is  at  the  back  of  the  build- 
ing, with  access  from  the  passage.  It  averages 
56  ft.  long  by  60  ft.  wide,  and  is  trapezoidal 
in  shape.  It  is  lined  with  glazed  bricks,  and 
has  a  glass  roof  over  two-thirds  of  its  area. 
The  floor  is  of  concrete.  The  machine  beds 
have  foundation  rails  set  in  them,  and  the  rails 
are  so  placed  that  any  machine  can  be  speedily 
and  firmly  bolted  down  in  any  desired  position. 
The  room  is  divided  into  three  bays  ;  one  is 
intended  for  testing  direct  current  machinery^ 
and  another  for  work  with  alternating  currents, 
the  third  is  at  present  occupied  by  a  Westing' 
house  vertical  two- cylinder  gas  engine,  coupled 
to  a  dynamo,  which  can  be  used  for  lighting 
the  whole  block  of  the  new  buildings,  and  by  a 
tramcar  body  with  complete  electrical  equip- 
ment. 

The  lighting  of  the  building  is  so  arranged 
that  the  lamps  can  be  connected  either  to  the 
Corporation  main  or  to  the  gas  engine  set. 
In  this  way  all  the  lamps  in  the  building  are 
available  for  experimental  purposes,  and  t^is 
part  of  the  equipment  serves  as  a  small-scale 
generating  station.  Beside  the  switchboard 
used  for  lighting,  an  experimental  board  of 
special  design  is  placed  at  one  end  of  the 
laboratory,  which  is  connected  with  all  the 
machines  in  the  laboratory,  and  is  so  arranged 
that  any  machine  may  be  connected  in  a  few 
minutes  to  any  other  or  to  any  room  in  the 
building. 

The  dynamos  are  all  driven  by  motors  fed 
from  the  Corporation  mains,  the  wires  being 
carried  overhead  so  as  to  be  completely  removed 
from  the  wires  used  in  connection  with  the 
experimental  machinery,  which  are  laid  in 
troughs  cut  in  the  floor.  The  room  also  con- 
tains several  experimental  dynamos  and  motors, 
both  for  direct  and  alternating  currents,  which 
are  placed  in  the  two  bays  mentioned  above. 
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Several  machines  are  lent  for  experimental 
work — the  test  results  being  forwarded  to  the 
makers  or  owners  for  inspection.  By  this  means 
the  experimental  equipment  of  the  laboratories 
is  increased,  and  the  owners  obtain  much 
valuableand  detailed  knowledge  of  the  behaviour 
of  the  machines  which  they  ordinarily  use. 

Among  other  dynamos  are  three-phase,  two- 
phase,  and  single-phase  generators,  with  corre- 
sponding induction  motors  which  may  be  driven 
by  the  generators,  and  several  direct- current 
machines.  All  the  machinery  in  this  laboratory 
is  so  arranged  as  to  be  availabe  for  ex- 
perimental work  of  all  kinds.  Except  for  the 
driving  motors,  no  elaborate  switchboards  are 
used,  the  necessary  connections  having  to  be 
"made  by  the  student. 

WORKSHOP     AND     SENIOR     LABORATORY. 

Adjacent  to  this  room  is  the  workshop,  which 
contains  lathes  and  planing  machines,  drills, 
and  other  tools,  all  driven  by  electricity,  and 
on  the  same  floor,  and  adjacent  to  the  dynamo- 
room,  is  a  senior  students'  laboratory,  34  ft. 
by  28  ft.,  equipped  for  alternating  current 
testing  of  all  kinds.  This  laboratory  contains  a 
considerable  number  of  testing  instruments, 
has  two  pairs  of  static  transformers  and  several 
small  isolated  machines,  on  which  a  large  number 
of  tests  are  carried  out.  In  a  hall  with  roof  light 
is  arranged  a  museum. 

In  the  front  part  of  the  basement  are  placed 
the  laboratories  for  special  experimental  pur- 
poses. A  room  of  35  ft.  by  13  ft.  is  fitted  with 
high-tension  transformers  and  other  appliances 
for  producing  high  electrical  pressure  by  which 
*' breakdown"  tests  on  insulating  materials 
(such  as  are  used  in  the  manufacture  of  high- 
tension  cables)  may  be  made.  Adjacent  is  a 
room  containing  a  number  of  galvanometers 
permeameters,  and  other  apparatus  for  carrying 
out  complete  investigations  on  the  magnetic 
qualities  of  iron  and  steel.  Another  room 
contains  a  photometric  bench,  and  is  used  by 


students  to  find  the  efficiency  of  different  kinds 
of  electrical  lamps,  and  the  consumption  of 
energy  required  to  produce  light.  Two  large 
rooms,  20  ft.  by  27  ft.,  are  available  for  general 
research,  one  of  them  being  occupied  at  present 
by  a  high-frequency  oscillograph,  with  which 
investigations  are  being  made  of  various  problems 
relating  to  loss  of  energy  occurring  in  different 
electrical  machines.  The  other  research  labora- 
tory is  intended  for  electro-chemical  work, 
but  at  present  is  without  equipment. 

TEST     AND     RE8EARCH.ROOM8. 

Four  other  rooms  on  this  floor  at  present  are 
imperfectly  equipped  ;  one  containing  a  number 
of  special  accumulators  intended  for  research 
purposes  only,  another  designed  to  enable 
"life"  tests  to  be  made  continuously  on  different 
kinds  of  electric  lamps. 

Next  to  the  entrance  is  the  professor's  room, 
with  a  private  research  laboratory  opening  out 
of  it,  and  a  demonstrator's  room  adjoining. 
On  this  floor  are  arranged  the  laboratories  for 
th  e  less  advanced  work  ;  including  the  apparatus 
used  in  making  tests  on  telegraphic  cables 
for  faults,  and  the  battery-room. 

The  arrangement  used  in  the  galvanometer 
room  on  this  floor  is  modified  somewhat  from 
the  methods  ordinarily  employed.  The  spots 
of  light  which  are  used  to  observe  the  motions 
of  the  needles  of  the  galvanometers  are  produced 
by  Nernst  lamps  ;  the  spots  themselves  are 
thrown  on  to  a  transparent  scale,  the  illumi- 
nation being  so  bright  that  they  may  be  observed 
in  full  daylight.  In  this  way  the  galvanometers 
may  be  used  while  benches  in  the  same  room  are 
being  employed  for  quite  different  purposes, 
and  the  ease  of  working  with  the  galvanometers 
is  very  much  increased. 

The  laboratories  have  been  designed  by  Messrs. 
Willink  and  Thicknesse,  architects,  of  Liverpool ; 
Messrs.  William  Thornton  and  Sons,  Liverpool, 
were  contractors  for  the  building ;  and  the 
electrical  fittings  were  supplied  by  Messrs. 
John  Hunter  and  Co.,  Liverpool. 
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SHIPBUILDING    NOTES. 


A  NEW  steamer — the  A'^bcn — lias  been  launcheii  loi 
Messrs.  Elder,  Dempster  and  Co.,  by  Messrs.  Work- 
man, Clark  and  Co.,  Ltd.,  Belfast.  She  is  a  sister 
ship  to  the  Palani,  which  was  launched  about  a  month 
ago  from  the  same  j-ard.  Like  the  Patani,  she  is  a 
vessel  of  ov^er  3.600  tons  gross,  and  will  be  employed 
in  the  West  African  coast  trade. 

Messrs.  Workman,  Clark  and  Co.,  Ltd.,  Belfast, 
have  launched  a  new  P.  and  O.  steamer,  which  will 
be  known  as  the  Delta.  She  has  a  gross  tonnage  of 
over  8,000  tons,  and  has  been  specially  designed  for 
her  owners'  trade  to  India  and  China.  The  machinery 
has  been  constructed  oy  Messrs.  Workman,  Clark  and 
Co.,  Ltd.,  at  their  Queen's  Road  Works.  It  consists 
of  two  sets  of  quadri'ple  expansion  engines,  having 
improved  auxiUaries  with  two  double-ended  and  four 
single-ended  steel  multitubular  boilers. 

On  Tuesday,  July  4th,  the  large  steel  screw  steamer 
Kirnu'ood,  built  by  R.  Craggs  and  Sons,  Ltd.,  Tees 
Dock^-^ard,  Middlesbrough,  for  the  Constantine  and 
Pickering  Steamship  Company,  of  Middlesbrough, 
proceeded  to  sea  for  her  official  trials.  The  results 
were  pronounced  entirely  satisfactory  tc  all  concerned, 
the  vessel  registering  a  speed  of  iif  knots.  The 
machinery  has  been  fitted  by  Messrs.  Blair  and  Co.; 
Ltd.,  of  Stockton-on-Tees,  having  cylinders  23!; 
39,  64,  by  42  in.  stroke,  steam  being  suppUed  by  two 
large  single  ended  boilers  working  at  160  lb.  pressure 
to  the  square  inch. 

On  the  4th  inst,,  Messrs.  Ropner  and  Sons,  Stockton- 
on-Tees,  launched  from  their  yard  a  steel  screw  steamer 
of  the  following  dimensions  :  length,  366  ft.  ; 
breadth,  53  ft.;  depth,  30  ft.  4  in.  The  vessel  has 
been  built  to  the  order  of  Messrs.  R.  Ropner  and  Co., 
West  Hartlepool,  and  is  fitted  with  the  builder's  patent 
improved  trunk  deck.  The  deadweight  carrying 
capacity  will  be  about  7,200  tons  on  Lloyd's  summer 
freeboard. 

There  was  launched  from  the  shipyard  of  Messrs. 
Cochrane  and  Sons,  shipbuilders,  Selby,  on  Tuesday, 
the  4th  insl.,  a  handsomely  modelled  steel  screw 
trawler,  the  principal  dimensions  being  117  ft.  by 
21  ft.  6  in.  by  II  ft.  gin.  depth  of  hold.  The  vessel 
has  been  built  to  the  order  of  J.  L.  Green,  Esq.,  of 
Grimsby,  and  will  be  fitted  with  powerful  triple  ex- 
pansion engines,  by  Messrs.  C.  D.  Holmes  and  Co., 
of  HuU. 


The  William  E.  Cory  just  launched  at  the  South 
Chicago  yards  of  the  American  Shipbuilding  Company, 
for  the  Pittsburg  Steamship  Company,  will  be  one  of 
the  four  largest  vessels  on  the  Great  I^kes.  The  latter 
company  is  one  of  the  subsidiary  companies  of  the 
United  States  Steel  Corporation,  after  whose  president, 
Mr.  WilHam  E.  Cory,  the  new  vessel  is  named.  At 
the  launch  the  steel  corporation  was  represented  by 
its  first  vice  president — Mr.  Jaires  Gayley.  Ac- 
cording to  the  Iron  Age,  the  Cory  and  her  sister  ships 
offer  further  testimony  to  the  originality  of  design 
now  making  the  evolution  of  shipbuilding  on  the 
lakes.  They  are  in  a  number  of  features  unlike  any 
.ships  built  or  building.  In  the  first  place  they  are  the 
longest  on  the  lakes,  being  9  ft.  longer  tlian  the  Augustus 
B.  Wnlvin,  or  569  ft.  over  all,  549  ft.  keel,  56  ft.  beam, 
and  31  ft.  deep.  While  the  general  principle  of  con- 
struction is  the  same  as  their  predecessors  in  the 
absence  of  stanchions  and  stringers  or  any  interferenc  : 
below  deck  v/ith  the  unloading  machines,  the  vesse  s 
are  not  of  arch  construction.  Mr.  Coulby,  aft  er 
consulting  a  number  of  authorities  concluded  that  an 
arch  was  primarily  intended  to  support  weight  from 
the  top  and  that  a  more  rigid  longitudinal  construction 
could  be  secured  by  a  straight  girder  across  the  deck. 

The  construction  of  the  cargo-hold  also  is  a  depa'  ture 
from  anything  at  present  on  the  lakes.  The  cargo 
bold  descends  in  a  straight  line  from  the  deck  until 
within  9  ft.  of  the  tank  top  when  an  inner  hold  or  hopper 
is  (onstructed  9  ft.  from  the  skin  of  the  ship  and 
descends  to  the  tank  top.  The  top  of  the  hopper  is 
joined  to  the  skin  of  the  ship  by  an  incline  construction, 
thus  avoiding  what  would  otherwise  constitute  a 
shelf  and  also  preventing  any  lodgment  of  ore.  The 
water  bottom  is  5  ft.  6  in.  deep  and  is  used  for  water 
ballast  in  conjimction  with  a  9  in.  space  formed  by 
the  hopper  and  the  sides  of  the  ship.  This  construction 
gives  enormous  water  ballast  capacity,  approximating 
8,500  tons,  making  the  steamer  navigable  in  all  sorts 
of  weather  and  providing  extraordinary  rigidity  in  tlie 
longtitudinal  section. 

These  ships  are  designed  for  a  carrying  capacity  of 
10,000  tons,  but  favoured  with  deep  draught  their 
actual  cargoes  are  hkely  to  be  considerably  in  excess 
of  this  figure.  The  engines  are  triple  expansion  with 
cylinders  24  in.,  39  in-<  and  65  in.  diameter  by  42  in. stroke, 
supplied  with  steam  from  two  Scotch  boilers,  15  ft.  4jin. 
diameter  by^ii  ft.  6  in.  long,  fitted  \vith  Ellis  and 
Eaves  induced_draft  and  allowetl  170  Id.  pressure. 
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THE   THREE-PHASE  40,000-VOLT    POWER   TRANSMISSION 
FROM  GROMO   TO  NEMBRO   (LOMBARDIA). 

(Continued  from  page  13.) 


SWITCH     GEAR. 

'T'HE  4,000- volt  conductors  as  also  the  exciting 
leads  for  the  generators  and  the  exciter 
leads  thems3lves  are  all  placed  in  one  common 
trench,  under  the  engine-room  floor  and  leading 
into  the  basement.  The  second  room  has  been 
entirely  taken  up  by  the  bus-bars  and  the 
tension  transformers  connected  to  same. 

The  third  storey  has  been  reserved  for  the 
Ughtning  arresters  ^nd  the  leading-out  arrange- 
ments of  the  line. 

Each  generator  has  its  own  framework  for 
carrying  the  following  apparatus  ;  three  high- 


FIG.    5.      FRONT   VIEW  OF   AUTOMATIC    HIGH   TENSION 
SWITCHES. 


tension  single-pole  removable  tube  type  fuies 
with  blow  out  horn,  one  potential  transformer 
with  fuses  and  two  current  transformers. 

The  framework  is  a  riveted  structure  com- 
pletely made  of  iron,  the  lateral  sides  covereJ. 
with  embossed  sheeting.  At  the  front  remov- 
able shields  have  been  provided  in  order  to 
enable  renewal  of  the  fuses  or  inspection  ol 
same  when  necessary.  The  leads  enter  the 
transformer  room  through  thick  glass  tubes 
cemented  into  the  dividing  wall. 

In  laying  out  the  40,000-volt  apparatus,  the 
extra  high  tension  bus-bars  were  taken  as  the 
starting  point.  So  as  to  exclude  all  possibility 
of  arcs  being  formed  between  bars  of  different 
l)olarity,  each  phase  was  enclosed  into  a 
separate  cell  made  of  incombustible  material, 
rhe  thickness  of  the  walls  of  these  cells  is 
120  millimetres  (see  fig.  i  and  9).  Great 
care  was  taken  in  obtaining  a  mechanically 
strong  and  at  the  same  time  electrically 
efficient  insulator.  The  ordinary  type  on  the 
market  proved  unsuitable,  and  a  special  type 
was  therefore  designed  to  meet  the  circum- 
stances. This  insulator  consists  of  three 
parts,  baked  separately  but  glazed  together. 
The  main  body  of  the  insulator  has  four  deep 
grooves.  Each  insulator  had  to  withstand  a 
test  of  100,000  volts  before  being  delivered. 

Immediately  below  the  extra  high  tension 
bus- bars  on  the  first  floor,  the  high-tension  oil 
s^vitches  have  been  erected.  To  avoid  getting 
heavy  apparatus,  each  phase  was  equipped 
with  a  separate  switch.  The  three  elements 
are  however,  operated  simultaneously. 

A  similar  structure  was  adopted  for  carry- 
ing the  switches  as  that  for  the  bus-bars,  and 
each  switch  was  separated  from  its  neighbour 
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by  a  wall  of  120  millimetres  in  thickness. 
The  brackets  and  supports  for  the^switches  have 
been  cemented  into  this  wall.  In  this  way 
each  switch  is  placed  in  a  fireproof  cell  of 
600  millimetres  width.  Through  an  aperture 
at  the  top,  the  connections  pass  from  the 
switches  to  the  bus-bars.  Removable  dis- 
connectors have  also]5here  been  provided  which 
permit  one  to  isolate  any  of  the  cells,  when 
same  have  to  be  switched  out  of  circuit,  to 
be  cleaned  or  inspected. 

The  switches  are  of  the  multiple  brake  type. 
Both  the  moving  and  stationary  contacts,  as 
well  as  the  mechanism,  are  immerged  in  an 
oil  bath,  so  that  nothing  appears  above  the 
surface  of  the  oil  but  insulating  material  and 
earthed  parts  of  the  apparatus. 

The    oil    reservoirs    are    quickly    and    easily 
lowered     for     getting     at     the     contacts.     All 
current  carrying  parts  have  been  solidly  con- 
structed and  are  of  ample  cross  section.     To 
preserve    the    main    contacts,    little    auxiliary 
ones   have    been    provided    which    carry    the 
current  when    the   main  contacts  have  already 
been  separated,  and  so  take  up   the    harmful 
effect  of  the    arc.      These  contacts  are    easily 
renewable.     To    make    sure    that    the    spark 
produced   when    breaking  the    current    is    des- 
troyed   the    contacts    have    been     formed     in 
such  a  way  that  on  the  moment  of  rupture  a 
volume  of  oil  is  forcibly  thrown  against  them. 
In  order  to  weaken  the  destructive  effect  of 
the  spark,  the  circuit  is  simultaneously  broken 
in  six  places.     In  doing  this  a  small  travel  for 
the    moving    contacts    can    be    allowed.     This 
travel  in  the  present  case  amounts  to  8  centi- 
metres, thus  giving  an  effective  oil  break  of  35 
centimetres  after  having  subtracted  the  overlap 
of  the  contacts.     This  break  ought  certainly  to 
be  more   than    sufficient  even  for  a  tension   of 
40,000   volts.       Moreover,   the   fact    must   not 
be   overlooked,   that   in   three-phase    working, 
two  phases  have  to  be  considered  as  forming 
one   circuit,    thus   giving    twelve   simultaneous 
interruptions  per  phase.      Although  for  reasons 


mentioned,  this  switch  was  composed  of  three 
single  pole  elements,  the  firm's  usual  practice 


FIG.   6.       145S  ANGLE  AT  THE   DEL  COSTQNE   BRIDGE 
FIG.   7.      CURVE  AT  THE   DEL   RISO   BRIDGE. 
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FIG     8.      DIAGRAM    OF    CONNECTIONS    IN   THE   NEMBRO 
TRANSFORMER   STATION. 

I  in Room  lor   the   500   v.   low   tension   apparatus; 

II— Room  for  the  switchboard  ;  IV— Transformer 
compartment  ;  V— Switch  compartment ;  VI— Room  for 
the  bus-bars  ;  VII— Room  for  the  Hghtning  arresters  ; 
,T— Transformer  i  ;  2T— Transformer  2  ;  3T— Trans- 
former 3  ;  A— Amperemetre  ;  V— Voltmetre  ;  R— Relay  ; 
B— Accumulator  battery  ;  L— Disconnector  for  the  low 
tension  ;  St— Current  transformer;  S— Fuses;  D— Contact; 

j^A Safety    switch  ;  AO — Automatic  oil  switch  ;  AA — 

Driving  spindle  for  the  switch  ;  HU— Disconnector  for 
high  tension  ;  Bl— Lightning  arresters. 


is  to  combine  them  into  one  apparatus.  The 
oil  baths,  are  however,  kept  separate,  i.e.. 
one  for  each  phase. 

The  generator  board  is  built  in  the  form 
of  a  desk,  the  top  part  inclining  towards 
the  operator.  This  inclining  portion  is  made 
of  cast  iron  and  the  measuring  instruments  are 
let  in  beneath  its  surface.  The  board  is  placed 
in  the  gallery  giving  access  to  the  engine  room, 
so  that  the  attendant  can  survey  the  whole  of 
the  machinery  and  at  the  same  time  have  his 
hands  close  to  the  controlling  apparatus.  The 
operating  board  is  only  equipped  with  low- 
tension  apparatus,  and  consists  of  three 
generator  panels,  one  feeder  panel  and  one 
exciter  panel. 

It  may  be  of  interest  to  English  switchboard 
manufacturers  to  note  that  no  marble  or  slate 
was  used  in  the  construction.  The  vertical 
sides  of  the  boards  are  covered  with  ornamental 
embossed  iron  sheeting.  A  bus-bar  voltmetre 
is  mounted  on  a  bracket  placed  in  a  prominent 
position  in  the  middle  of  the  board.  The 
regulating  rheostat,  placed  directly  beneath 
the  operating  board  can  be  inspected  without 
running  any  risk  when  the  station  is  in  full 
swing. 

The  third  story  has  been  reserved  for  the 
lightning  arresters,  each  phase  separated  from, 
one  another  by  a  partition.  These  arresters 
are  of  the  well-known  Wurtz  type  and  are 
insulated  from  earth  by  several  porcelain 
insulators. 

TRANSMISSION    LINE. 

The  line  consists  of  three  high  con- 
ducting bare  copper  wires  of  6*5  millimetres 
diameter,  each  mounted  on  Delta  insulators 
supplied  by  the  Hermsdorf  earthenware 
factory.  These  insulators  which  are  protected 
by  patent  are  of  a  new  design  specially  got  out 
for  this  installation. 

They  are  fixed  on  wood  poles  and  cross- 
pieces.  As  a  rule  the  lines  are  mounted  on  a 
single  pole  in  the  form  of  a  triangle  with  85a 
millimetres  side.  (See  fig.  7.)  The  standard 
height  of  pole  is  eight  metres  above  the  ground 
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(nine  metres  at  crossings).  The  lower  insulators 
are  placed  at  a  height  of  7-5  metres  above  the 
ground  (8-5  metres  at  crossings).  Where  great 
spans  and  sharp  bends  occur,  two  poles  have 
been  erected  and  the  insulators  mounted  on 
the  cross  beam  at  a  distance  of  t,ooo  millimetres 
from  centre  to  centre.  The  largest  span  is 
120  metres  (this  considerably  exceeds  the 
requirements  of  the  Board  of  Trade  in  England) 
and  the  sharpest  angle  145  deg.  At  San  Carlo 
the  hne  crosses  an  existing  single-phase  line 
of  2,000  volts  and  at  Albino  a  line  and  a  canal. 
The  average  length  of  span  from  pole  to  pole 
is  40  metres. 

TRANSFORMER    STATION    AT    NEMBRO. 

The  transformer  station  is  situated  at  Nembro 
in  close  proximity  to  the  factory.  The  hne 
enters  the  building  at  a  tension  of  38,000  volts, 
this  being  the  voltage  to  which  Gromo  have  to 
regulate  their  hydro-electric  transformer  units. 

The  Gromj  transmission  plant  was  officially 
started  on  July  nth,  1904,  and  the  results 
obtained  up  to  now  have  been  beyond  expecta- 
tion ;  both  as  regards  satisfactory  running  and 
reliability  of  the  supply. 


OPENINGS  FOR  TRADE  ABROAD- 


FIG.   9.        LIGHTNING    ARRESTERS     AND    40,000-V0LT 
BUS- BARS. 


Belgium 

The  "  .SuLicif  .Natioiiak-  ucs  Chemins  dc  rv;i  *  n^inaux, 
invite  tenders  for  railway  plant,  which  will  be  opened  { i)  on 
August  2nd  for  the  construction  of  the  sections  Brecht  to 
Oostmalle  and  Oostmalle  to  Herenthals  of  the  local  line 
Brasschaet-Brecht-Westerloo,  at  the  estimated  cost  of 
£^Ot733-  a  deposit  of  ;^  1,080  is  required  to  qualify  any 
tender;  (2)  on  August  9th  for  the  construction  of  the 
local  line  Turnhout  to  Poppel  (frontier)  at  the  estimated 
cost  of  ;^5,78o ;  deposit,  £560  ;  (3)  on  August  l6th 
for  the  construction  to  Turnhout  of  the  local  line  Malines- 
Itegem-Westerloo-Gheel,  at  the  estimated  cost  of  ;^4.582  ; 
deposit,  ;^440.  Tenders  should  be  addressed  to  the 
general  manager  of  the  company,  14,  Hue  de  la  Science, 
Brussels,  from  whom  copies  of  the  specifications  may 
be  obtained. 

Mexico. 

A  concession  has  been  granted  to  Senor  T.  Garcia  for 
the  construction  and  working,  for  99  years,  of  a  railway, 
914  millimetres  gauge  from  San  Juan  de  las  Huertas  to 
Zacualpan,  State  of  Mexico,  passing  through  Temascal- 
tapec,  or  Texcaltitlan  and  Sultepec.  Five  years  are 
allowed  for  the  free  importation  of  materials  and  goods 
referred  to  in  Article  74  of  the  Railway  Law. 

Sweden. 

A  recent  Consular  report  from  Stockholm  points  out 
that  during  the  past  year  the  use  of  motors,  gas,  gasoline 
and  oil  engines  has  increased  considerably  in  Sweden, 
and  interest  and  confidence  in  them  are  growing 
steadily.  It  is  evident  that  there  is  a  wide  field  for  these 
motors,  especially  where  small  power  is  needed .  Of  gas 
engines,  the  suction  gas  variety  seems  to  take  the  first 
place,  and  is  generally  used  in  sizes  of  up  to  about 
100  horse-power.  They  are  mostly  used  in  factories,  and 
for  electric  power  stations,  but  are  also  used  for  boats. 
The  majority  have  till  now  been  imported  from  the 
United  Kingdom  and  Germany,  but  the  home  manufac- 
ture is  increasing.  They  are,  without  exception,  of  the 
four-cycle  type. 

Gasoline  or  benzine  motors  are  mostly  of  small  sizes, 
such  as  3,  5  or  7  h.p.  They  rarely  exceed  40  h.p.  They 
are  principally  used  in  motor-cars  and  pleasure  boats. 
These  motors  are  likewise  of  the  four-cycle  type.  Oil 
engines  are  to  be  found  of  all  sizes  from  i  up  to  200  h.p. 
These  engines  are  by  far  the  most  important,  and  there 
are  indications  that  their  use  will  be  very  extensive. 
This  is  the  case  especially  as  regards  fishing  boats  and 
smaller  freight  craft.  On  account  of  its  simple  construc- 
tion, as  well  as  the  ease  with  which  ordinary  people  learn 
to  handle  it,  the  itwo-cycle  type  has  been  favourably  re- 
ceived in  both  agricultural  and  small  industrial  circles. 
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IRON   ORE    DEPOSITS    ABROAD. 

POSSIBLE    FIELDS   FOR   FUTURE    ENTERPRISE. 


AVERY  useful  report,  replete  with  information 
on  the  subject  of  iron  ore  deposits  in  foreign 
countries,  has  been  compiled  in  the  Commercial  IntelU- 
gence  Branch  of  the  Board  of  Trade  from  information 
collected  by  H.M.  Diplomatic  and  Consular  Ofi&ces.* 
It  is  the  outcome  of  an  inquiry  undertaken  in  conse- 
quence of  representations  received  bj'  the  Board  of 
Trade  from  the  British  Iron  Trade  Association.  As 
a  basis  of  inquiry  a  number  of  practical  questions 
were  submitted,  one  of  the  most  important  seeking 
information  as  to  whether  the  proprietors  of  the  deposits 
described  would  be  likely  to  be  sellers  on  reasonable 
terms.  A  report  consisting  almost  wholly  of  detailed 
replies  to  specific  questions  does  not  lend  itself  to 
the  purposes  of  a  summary',  but  in  glancing  through  this 
suggestive  compilation  we  propose  to  set  down  a  few 
of  the  more  interesting  details. 

AUSTRIA-HUNGARY. 

Bohemia  is  particularly  rich  in  iron  ore  deposits, 
and  they  are  to  be  met  with  in  all  parts  of  the  kingdom. 
These  ores  occur  in  primary  rocks,  in  transition  rock, 
as  also  in  more  recent  formations,  and  are  found  in 
beds,  lodes,  masses  and  accumulated  veins.  The 
Silurian  strata  are  the  richest  in  ores.  The  iron  ore 
deposits  in  Bohemia  consist  for  the  most  part  of  dense 
and  lenticular  granular  red  ores,  which  are  frequently 
to  be  met  with  in  such  abundance  that,  although  they 
have  been  worked  for  centuries,  the  supply  is  assumed 
to  be  practically  inexhaustible.  The  yield  of  the 
Bohemian  ore  varies  from  25  to  50  per  cent,  and  over. 
In  some  parts  of  the  country,  particularly  in  the  dis- 
trict of  Budweis,  the  mines  are  greatly  scattered. 
The  lodes  are  intermissive  and  not  of  great  thick- 
ness, and  moreover,  the  means  of  communication 
between  the  mines  and  the  smelting  works  are 
inadequate. 

Attention  is  drawn  to  various  mines  which  have  ceased 
to  be  worked  on  account  of  the  scarcity  of  wood  for 
fuel  for  smelting  purposes,  and  to  these  might  be 
added  many  others  which,  on  account  of  the  existing 

^  Obtainable  from  Messrs.  Wyman  and  Sons,    Price  2S.  4d. 


commercial    depression,   could  now   be   purchased   far 
below  their  real  value. 

In  the  east  of  Bohemia  iron  mining  up  to  the  year 
1876  was  not  of  importance,  and  in  that  year  ceased 
entirely  in  consequence  of  the  lack  of  communication. 
The  nearest  railway  station  to  the  mines  was  Kutten- 
berg,  on  the  N.W.  Railway,  40  kilometres  distant 
A  local  railway  line  has  now  been  built  leading  direct 
to  the  mining  district,  and  was  completed  on 
August  1st,  1903.  This  will  now  enable  the  excellent 
magnetic  iron  ore  lode  on  Mount  Fidnik  to  be  worked. 
The  many  small  heaps  and  sinkings  show  that  magnetic 
iron  ore  was  obtained  by  open  workings,  which  only 
reached  a  depth  of  from  20  to  25  metres  below  the  sur- 
face, the  bulk  of  the  lode  lying  deeper,  not  having, 
as  yet,  been  touched.  The  N.W.  Railway  having  now 
brought  its  line  to  Hammerstadt  in  the  immediate 
vicinity  of  the  mines,  the  greatest  obstacle  to  their 
further  development  has  been  removed.  For  this  pur- 
pose little  capital  would  be  required,  as  the  strong 
current  of  the  Sazava  would  be  utiUsed,  and  the 
whole  layer  could  be  worked  by  a  short  and  cheap 
shaft  of  150  to  200  metres. 

Numerous  deposits  of  iron  ore  exist  within  the  Con- 
sular district  of  Bosnia  and  the  Herzegovina.  The 
deposits  are  in  the  districts  joi  Banjaluka,  Prijedor, 
Sanskimost  and  Kostajnica,  in  the  north-west  of  Bosnia, 
and  in  the  districts  of  Fojnica  and  Visoko,  in  the  south 
of  Bosnia,  but  by  far  the  most  extended  deposit  is  at 
Vares,  in  the  district  of  Visoko.  The  ore  at  the  last- 
mentioned  place  is  chiefly  red  hematite,  with  a  sub- 
stratum of  sparry  iron,  and  yields  from  55  to  65  per 
cent,  pure  iron.  The  deposit  is  estimated  at  not  less 
than  25,000,000  tons.  The  nearest  port  of  shipping 
to  the  deposits  in  the  north-west  of  Bosnia,  capable 
of  admitting  ocean  steamers,  would  be  either  Fiume 
or  Trieste,  which  are  respectively  about  .250  and  290 
miles^distant  by  rail ;  whereas  the  nearest  port  to 
the  deposits  in  the  south  of  Bosnia  is  Gravosa,  which 
is  208  miles  by  rail  from  Vares.  The  chief  deposits 
belong  to  the  State,  and  mining  concessions  can  be 
obtained  on  reasonable  terms.  Deposits  in  the  hands 
of   companies   or   private   individuals   are   mostly   so 
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Under  concessions  from  the  Provincial  Government, 
but  for  want  of  sufficient  capital  are  little  worked, 
and  the  concessions  could  probably  be  taken  over  on 
favourable  terms.  The  only  deposits  extensively 
worked  are  those  in  the  neighbourhood  of  Vares. 

FRANCE. 

In  the  Departments  of  Dordogne  and  Arii-ge  con- 
s.derable  deposits  of  iron  ore  are  known  to  exist, 
especially  in  Ariege,  where  there  are  milUons  of  tons 
of  good  material.  The  nearest  shipping  port  is  Bor- 
deaux, where  ocean  steamers  can  approach,  and  the  dis- 
tance is  about  340  kilometres  from  the  Aricge.  The 
ore  of  the  Dordogne  Department  is  a  silicious  one,  but 
free  from  phosphorus,  and  contains  a  high  percentage 
of  pure  iron.  The  iron  ore  from  the  Department  of  the 
Ariege  gives  a  lower  percentage  of  iron.  Some  of  the 
deposits  are  being  worked,  but  the  ore  is  only  sold  to  the 
Aricge  furnaces  ;  no  mineral  has  been  exported,  as 
the  existing  mines  have  not  been  properly  worked, 
and  scarcely  any  capital  spent  in  developing  the  rich 
deposits. 

In  the  Foret  de  Paimpont,  near  Rennes,  there  was 
raised  in  1902  about  3,500  tons  ;  in  1903  about  9,000  ; 
the  working  firm  stating,  that  in  1904  they  expected  to 
sh  p  at  least  20,000  tons.  All  the  shipments  have  gone 
to  the  United  Kingdom,  uith  the  exception  of  a  small 
quantity  to  Boulogne-sur-Mer  and  Rotterdam  ;  Grange- 
mouth, Ardrossan,  and  Cardiff  (the  latter  only  one 
cargo),  being  the  ports  of  destination. 

The  owners  of  the  forest  are  very  wealthy  business 
men,  of  Nantes,  but  probably  open  to  sell  concessions 
as  they  have  already  done  to  the  present  working  firm. 

The  Consul  refers  to  the  dislike  of  any  foreign 
element  in  the  trade  of  the  country,  which  most  of 
those  taking  up  trade  in  France  find,  both  with  the 
workpeople  and  the  commercial  people. 

The  deposits  of  iron  ore  in  the  Havre  district 
are  very  extensive.  Workings  have  been  discovered 
dating  back  to  the  time  of  the  Romans.  The  deposits 
extend  from  six  miles  south  of  Caen  to  the  Umits 
of  the  Department  of  Calvados  to  the  south  and  west. 
Thirteen  mining  concessions  have  been  granted  of 
over  seventeen  thousand  acres  in  extent. 

The  chief  obstacles  to  the  full  working  of  these, 
apparently,  very  valuable  deposits,  are,  the  Consul 
is  informed,  shyness  on  the  part  of  local  capitalists, 
the  difficulty  of  access  to  the  railways  from  some  of  the 
properties,  and  the  low  grade  of  some  of  the  ore,  which 
would  not  bear  the  cost  of  transport  to  the  distant 
blast  furnaces.  The  deposits  in  question  vary  in 
richness  from  50  to  55  per  cent,  in  the  hematite,  to  38  or 


40  per  cent,  in  the  carbonate,  the  latter  forming,  it  is  said, 
the  pnncipal  part  of  the  whole.  To  make  the  transport 
of  this  low-grade  ore  profitable,  it  would  have  to  be 
calcined.  Mr.  Frank  Lethbridge,  British  Vice-Consul 
at  Caen,  thinks  that  a  company  with  a  capital,  say, 
of  eight  hundred  thousand  pounds  might  be  able  to 
buy  up  the  most  valuable  concessions,  and,  if  they  were 
to  build  large  iron  works,  they  would  do  a  very  pro- 
fitable business. 

The  iron  ore  in  the  Ariirge,  Toulouse,  gives  about 
55  per  cent,  metal,  015  per  cent,  sulphur,  and  0*012 
per  cent,  phosphorus  ;  all  the  ore  is  consumed  on  the 
spot,  and  there  is  an  active  and  continuous  output. 

None  of  the  deposits  have  been  worked  extensively. 
The  only  obstacles  up  to  now  have  been  the  cost  of 
transport,  the  deposits  being  generally  situated  in 
high  altitudes,  requiring  putting  up  of  cables,  expenses 
which  the  present  owners  have  shrunk  from  incurring, 
but  which  would  be  very  feasible  with  a  powerful 
organisation  of  capital. 

Andorra  contains  enormous  deposits  of  excellent 
iron  ore,  which  is  situated  in  the  continuation  of  the 
Palleresa  chain  of  iron  mountains  on  Spanish  territory, 
but  this  great  wealth  is  totally  lost  to  mankind  by 
reason  of  the  absence  of  all  communication.  Closely 
intermingled  with  these  unique  iron  ore  deposits  o 
exceptional  quaUty  are  the  very  important  coal  and 
Ugnite  deposits,  two  elements  important  in  the  estab- 
Ushment  of  blast  furnaces  to  make  pig  iron  for  Spanish 
and  export  purposes.  But  without  a  railway  it  is 
useless  to  think  of  exploiting  these  rich  deposits. 
Mr.  Emile  Tuteur  has  been  charged  by  the  authorities 
of  the  province  of  Lerida  to  procure  the  capital  for 
this  railway  (length  156  kilometres). 

The  Consul  adds  :  There  is  an  enormous  supply  of 
iron  ore  for  many  years,  I  am  told  by  competent 
persons.  From  what  I  can  learn  there  are  many  annoy- 
ing formaUties  to  be  feared  from  the  French  authorities, 
such,  for  instance,  as  the  necessity  of  getting  permis- 
sion to  sell  iron  when  once  procured,  but  these  diffi- 
culties can  be  overcome  by  persons  properly  initiated. 
Another  difficulty  would  be  in  the  supply  of  coal, 
which  is  charged  ten  francs  per  ton  freight,  but  doubt- 
less special  conditions  might  be  obtained  if  apphed 
for  in  an  intelUgent  way. 

It  appears  to  the  Consul  that  persons  sent  out  from 
the  United  Kingdom  without  knowledge  of  the 
language,  country  or  local  customs  and  laws,  would 
probably  fail  to  succeed  in  their  mission,  if  not  ably 
seconded  in  their  efforts  by  someone  who  knows  and 
lives  in  the  country. 

(lo  he  continued.') 
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A    SPECIAL    MULTIPLE    DRILLING    MACHINE. 

BY    GEORGE    SWIFT,    CLAREMONT    IRONWORKS,     HALIFAX. 


TWO  machines  have  been  made  of  the  type  ilhis- 
trated,  and  are  designed  for  high  speed  driUing. 
The  machines  themselves  are  fixed  on  two  standards, 
which  are  tied  together  by  2-in.  bolts,  passing  through 
lugs  cast  on  the  "Standard  below  the  floor  level,  and  these 
are  again  bolted  on  to  a  heavy  foundation  plate  which 
the  owner  is  making  himself,  the  tables  also  being 
put  on  t^e  foundation  so  as  to  make  the  whole  firm 
and  rigid. 

On  the  standards  the  cross  slide  which  carries  the 
two  saddles  is  bolted,  also  the  two  cone  brackets, 
one  for  each  spindle,  so  that  either  spindle  can  be 
run  independently  of  the  other.  The  first  saddle  is 
double  geared,  and  the  second  one  is  single  geared, 


but  has  reversing  motion  to  spindle  for  tapping.  The 
sizes  of  the  holes  to  be  bored  are  2\  in.  diameter  and 
I  in.  diameter,  respective!}',  and  i  in.  holes  have  to 
be  bored  in  mild  steel  at  the  rate  of  10  in.  per  minute. 
The  2\  in.  diameter  holes  are  to  be  bored  at  a  pro- 
portionate speed. 

There  are  three  feeds  to  each  spindle,  of  the  geared 
type,  so  as  to  be  positive  and  any  of  the  feeds  can 
be  obtained  instantly.  The  spindle  is  2\  in.  diameter, 
with  14  in.  self-acting  feed,  and  balanced  spindle  and 
quick  withdrawal  motion,  so  that  the  spindle  can 
instantly  be  brought  to  any  position.  The  whole 
of  the  bearings  are  of  exceptionally  large  diameter  and 
long,    fitted    with    adjustable    brasses,    so    that  there 
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is  ample  room  for  adjustment  should  any  wear 
occur  as  is  common  with  machines  always  nmning 
at  very  high  speeds.  The  saddles  can  be  worked  along 
the  cross  slide  by  means  of  rack  and  pinion  to  any 
desired  position.  The  tables  have  a  movement  of 
12  in.  transversly,  enabling  holes  to  be  drilled  on  any 
part  of  the  table.  The  whole  is  complete  with  counter- 
shaft for  each  spindle. 

The  leading  dimensions  are  as  follows  :  Distance 
between  standards,  8  ft.  2  in.  ;  distance  from  face 
of  cross-slide  to  centre  of  spindle,  I2|  in.  ;  maximum 
centres,  6  ft.  3  in.  ;  minimum  centres,  2  ft.  10  in. 
Takes  under  spindle  and  floor  5  ft.  2  in.  ;  under  spindle 
and  top  of  table.  2  ft.  8  in  ;  table  24  in.  square  by 
12  in.  deep  ;  total  height  of  table  2  ft.  6  in.  Spindle 
2^  in.  diameter  by  14  in.  feed.  Four  speed  cone  18  in. 
diameter  for  4  in.  belt.  Pulleys  20  in.  diameter  by 
4  in.  belt.  Cross  slide.  17 J  in.  wide  on  face.  Overall 
dimensions,  19  ft.  long  by  5  ft.  9  in.  wide  by  1 1  ft. 
4  in.  high.     Net  weight  of  f  ach  machine,  six  tons. 


IMPROVED  POLISHING  MACHINE. 


INSTITUTION    OF    NAVAL 
ARCHITECTS. 

The  summer  meeting  of  the  Institution  of  Naval 
Architects  is  to  be  held  in  London  on  July  19th,  20th 
and  2ist.  The  formal  business,  and  the  reading  of 
papers  and  the  discussions  will  take  place  in  the  hall 
of  the  Society  of  Arts,  which  is  the  usual  locale  of 
the  Institution  for  meetings  in  the  metropolis.  Among 
the  papers  to  be  read  and  dicussed  are  "  Classification 
of  Merchant  Shipping,  illustrated  by  a  short  history 
of  Lloyd's  Register,"  by  Mr.  H.  J.  Cornish  ;  "  Ex- 
periments with  Models  of  Constant  Length  and  Form 
of  Cross  Sections,  but  with  varying  Breadth  and 
Draughts,"  by  Lieut. -Colon el  B.  Rota ;  "  On  the 
Effect  of  Depth  of  Water  on  Speed,"  by  Mr.  Harold 
Yarrow  and  Mr.  N.  W.  Marriner  ;  on  "  The  Failure 
of  Some  Large  Boiler  Plates,"  by  Mr.  J.  T.  Milton  ; 
and  "  A  Comparison  of  Performances  of  Turbines 
and  Reciprocating  Engines  on  the  Midland  Railway 
Company's  Steamers,"  by  Mr.  William  Gray. 

Among  the  excursions  arranged  are  visits  to  Ports- 
mouth Dockyard,  Messrs.  Siemens  Bros,  and  Co.'s 
telegraph  cable  works,  Messrs.  Vickers,  Sons  and 
Maxim's  Erith  Ordnance  Works,  and  Messrs.  J.  and 
E  Hall's  works.  The  programme  also  notifies  a  visit 
to  the  P.  and  O.  steamer  India.  H.M.S.  Black  Princ^ 
now  fitting  out  in  the  Victoria  Dock  ;  and  to  the  works 
of  Messrs.  Yarrow  and  Thornycroft.  The  social 
events  include  a  conversazione  at  the  Royal  United 
Service  Institution,  and  a  luncheon  on  board  the 
India,  at  Tilbury  Docks.  '     ■ 


Our  illustration  shows  the  latest  form  of  polishing, 
machine  by  Messrs.  Luke  and  Spencer,  Ltd.,  of  Broad- 
heath,  near  Manchester.  Its  distinguishing  feature 
is  the  introduction  of  white  metal  bushings,  which 
replace  the  ordinary  split  bearings,  with  loose  caps 
and  help  to  lower  the  cost  of  the  machine. 
The  body  is  bored  on  the' top  to  take  two  long  cast-iron 
bushes,  into  which  the  white  metal  is  run.  Each 
bearing  is  held  in  place  by  a  set  screw,  aind  the  design 
now  offered,  besides  being  cheaper,  has  another  advan- 
tage, for  replacement  of  worn  bearings  is  quite  a  simple 
matter,  it  being  only  necessary  to  re-run  the  bushes 
with  white  metal.  Cooler  running  is  also  claimed. 
The  steel  spindles  themselves  are  of  four  forms,  only 
one  of  which  is  illustrated.  The  spindles  necessarily 
vary  according  to  the  polishing  buffs,  wheels,  etc., 
they  have  to  carry.  Between  the  bearings  of  the 
machine  either  a  single  pulley  or  a  fast-and-loose  pulley 
may  be  fitted,  as  desired.  Stauffer  lubricators  have 
been  found  best  for  this  work.  The  machines  are  made 
in  three  sizes. 


AX    IMPROVED    POLISHING    MACHINE    BY    LUKE    AND 
SPENCER,    LTD. 
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SIR  E.  LEADER  WILLIAMS,  K.B. 


TNSEPARABLY  associated  with  the  construction 
-*-  of  that  gigantic  enterprise,  the  Manchester 
Ship  Canal,  is  the  name  of  Sir  Leader  Williams,  who 
was  responsbile  for  the  plans,  and  during  the  progress 
of  the  scheme  acted  as  chief  engineer.  Born  at  Wor- 
cester in  1828,  it  may  be  said  of  him  that  he  follows 
an  hereditary  profession  ;  he  gained  his  first  experience 
when  his  father  was  engineer  to  the  Commissioners 
who  had  obtained  powers  to  improve  the  navigation 
of  the  River  Severn  between  Gloucester  and  Stourport. 
These  works,  which  consisted  of  the  construction  of 
locks  and  weirs,  with  dredging  and  embankments, 
enabled  a  large  class  of  vessel  to  use  the  river. 

After  gaining  experience  in  railway  construction 
on  the  Great  Northern  line 
between  1847  and  1850,  he 
was  appointed  engineer  to 
carry  out  the  work  of  the 
lock,  canal,  and  basin  which 
extended  the  harbour  of 
Shoreham.  On  the  com- 
pletion of  this  work  he 
was  engaged  at  the  new 
Admiralty  pier  at  Dover 
until  1856,  when  he  was 
appointed  engineer  to  the 
River  Weaver  trustees. 
Under  liis  designs  and 
supervision,  important 
works  were  constructed 
which  have  made  this 
river  one  of  the  finest  inland 
navigations  in  England. 
The  barges  which  formerly 
used  to  carry  salt  from  the  • 

Cheshire  saltj^districts^arc  now  replaced  by  steamers 
carrying  200^to^300  tons,  also  towing  other  similar 
cargoes.^allof  wiiich  pass  through  the  large  docks  to- 
gether. 

A  vertical  Uft  at  Anderton.  near  Northwich,  which 
raises  boats Jrom^lhe  Weaver  to  the  Trent  and  Mersey 
canal,  was  introduced  by  Sir  Leader  Williams  to 
obviate  the  loss  of  water  to  the  canal  if  locks  had  been 
adopted  to  overcome  the  difference  of  level,  which 
exceeds  fifty  feet.  This  was  the  first  large  vertical 
canal  lift  constructed. 

In  1872  Sir  Leader  WilUams  accepted  the  position 
of  engineer  to^the^Mersey  and  Irwell  and  Bridgwater 


SIR    E.    LEADER    WILLIAMS,    K.H. 


Navigations,  on  which  he  introduced  steam  towing, 
much  to  the  advantage  of  the  traffic,  which  maintained 
a  successful  competition  with  the  railways. 

In  1882  the  question  of  constructing  a  ship  canal 
to  Manchester  was  being  considered,  and  Sir  Leader 
Williams  was  instructed  to  report  on  the  subject. 
He  advised  the  adoption  of  locks  in  preference  to 
a  tidal  scheme  throughout,  which  had  been  proposed  ; 
his  plans  were  approved,  and  appUcation  was  made  to 
Parliament  in  1883  for  powers  to  carry  out  the  work. 
It  was  strongly  opposed  by  Liverpool,  and  the  railway 
companies,  and  the  application  failed,  for  after  passing 
the  House  of  Commons  it  was  thrown  out  by  the  House 
of  Lords.  Another  Bill  was  presented  in  1884,  altera- 
'tions  having  been  made  to 
meet  the  objections  raised 
by  opponents,  and,  as  will 
be  remembered,  the  Bill 
was  then  passed  by  the 
House  of  Lords  and  rejected 
by  the  House  of  Commons. 
The  promoters  again  pre- 
sented  the    Bill    in     1885, 

when    it    was     passed     by 
both  Houses. 

Difficulties  arose  in 
raising  the  large  amount 
of  capital  required,  and 
the  work  was  not  com 
menced  until  1888  ;  the 
formal  ^^opening  of  the 
canal  by  Her  Majesty 
Queen  Victoria  took  place 
on  May  21st,  1894,  but 
the  canal  was  opened 
for  trade  on  January  ist  of  that  year. 

One  of  the  most  interesting  works  on  the  canai 
is  the  swing  aqueduct^at  Barton,  where  the  Bridgwater 
canal  passes  over  tne  Ship  canal.  Brindleys  stone 
aqueduct  was  the  first  canal  aqueduct  in  this  country  ; 
this  had  to  be  removed  to  make  way  for  the  first  swing 
aqueduct  which,  while  facilitating  the  progress  of  ships 
also  prevented  a  loss  of  v\ater  to  the  Bridgwater 
canal. 

Sir  Leader  Williams,  who  is  a  member  of  the  Institu- 
tion of  Civil  Engineeens,  was  elected  a  member  of  the 
council  in  1895,  and  he  was  recently  made  a  vice- 
president 
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THE    FUTURE    OF    MARINE     GA5    ENGINES. 


By  Peter  Eyermann. 


THE  use  of  gas  producers  for  boats  has,  I  believe, 
received  attention  since  the  eadiest  days  of 
gas  engine  building,  but  there  have  not  been  any  very 
important  developments  along  this  line,  and  large 
gas  engines  for  this  purpose  have  not  as  yet  been  built. 
It  appears  that  one  of  the  principal  reasons  why  the 
gas  engine  has  not  come  into  more  general  use  is 
the  uncertainty  as  to  the  question  of  reversibility. 

It  has  been  held  that  engines  of  this  type,  having 
a  capacity  01  more  than  100  h.p.,  are  impracticable, 
it  having  been  show-n  that  as  compared  with  the  ordinary 
steam  engine,  they  are  subject  to  much  greater 
vibration,  have  much  more  weight  in  themselves, 
besides  the  heavy  flywheel  and  gearing,  and  that  the 
valve  and  ignitor  motions  are  of  a  complicated 
character.  Owing  to  a  lack  of  positive  connection 
between  the  main  engine  and  propeller  shafting,  it 
has  been  considered  doubtful  whether  large  gas  engines 
would  ever  be  available  for  use  on  board  ships  of  the 
navy.  The  development  of  the  large  engine  using  a 
very  poor  lean  gas  has  been  such  that  I  believe  the 
builders  of  marine  engines  will  be  forced  to  take 
up  this  type,  as  was  the  case  in  stationary  practice. 
So  much  has  been  written  of  late  concerning  the 
rapid  development  of  this  type  of  motor  that  I  will 
not  dwell  upon  that  point,  but  would  mention  the 
fact  that  the  improvement  in  the  large  types  has  been 
followed  by  a  corresponding  development  of  the  pro- 
ducer, just  as  in  the  case  of  the  steam  engine  where 
the  increasing  efficiency  demanded  better  boiler  and 
condensing  plants.  The  best  type  of  gas  engine  would 
have  no  sale  if  it  were  not  possible  to  supply  a  cheap 
gas  of  good  quality  for  its  operation.  The  construction 
of  large  engines  operating  with  blast-furnace  gas 
having  a  calorific  value  of  not  more  than  90  to  100 
b.t.u.  has^led^to  the  development  of  another  type 
to  use  producer  gas  whose  value  in  b.t.u.  varies  from 
about   125   to   170. 

The  accompanying  table  gives  the  composition  of 
the  above  as  compared  with  the  rich  natural 
and  illuminating  gases.  The  table  substantiates 
the  theory  and  is  in  keeping  with  the  result  of 
actual  practice,  where  it  has  been  found  that  the 
amount  of^air  required  for  combustion  increases 
with  the  quantity  of  combustible  gases,  and  especially 
with  the  amount  of  heavy  hydro-carbons  in  the  mixture. 


and  explains  why  poor  gases  have  been  found  to  give 
very  nearly  as  much  horse-jjower  as  stronger  ones 
in  cylinders  of  the  same  size. 

PRODUCKR    QAS. 

It  has  been  demonstrated  by  special  tests  as  well 
as  in  actual  practice  that,  in  the  case  of  water-cooled 
engines,  the  more  nearly  instantaneous  the  combustion 
the  better  will  be  the  efficiency  obtained.  Hydrogen 
being  a  highly  inflammable  and  quick-burning  gas, 
is  of  assistance  in  this  connection.  The  presence  of 
a  certain  percentage  of  free  hydrogen  is  also  desirable 
to  in.surc  the  proper  action  of  the  igniting  spark. 

Mr.  K.  Kutzbach,  a  German  engineer,  has  recently 
published  a  very  interesting  paper  in  which  he  shows 
the  influence  of  steam  or  vaporised  water  in  gas 
producers,  as  follows  :  A  diagram,  the  one  at  the  left 
in  fig.  I,  illustrates  the  gasifying  of  carbon  with  air. 
The  one  at  the  right  is  a  similar  diagram,  in  which 
steam  is  used.  By  connecting  the  two  we  obtain  a 
third,  a,  showing  the  composition  of  ordinarj^  pro- 
ducer gas.  It  will  be  seen  that  producer  gas  consists, 
essentially,  of  nitrogen,  hydrogen,  carbon  monoxide, 
and  carbonic  acid,  and  that  the  percentage  of  each 
is  dependent  upon  the  others. 

The  more  hydrogen  in  the  gas,  the  more  carbon  will 
be  required  for  its  manufacture,  and  the  more  ex- 
pensive it  will  be  ;  but  it  will  be  seen  from  line  b 
that  the  number  of  heat  units  is  increased  with  the 
increase  of  the  CO,  and  hence  a  better  quality  of  gas 
is  obtained.  As  stated  above,  the  inflammability 
is  increased  by  the  addition  of  hydrogen,  hence  for 
good  gas  engine  practice,  the  object  should  be  to 
obtain  a  mixture  with  just  enough  hydrogen  to  insure 
ignition.  With  the  producer,  a  gas  is  generally 
obtained  whose  composition  is  represented  by  that 
portion  of  the  diagram  lying  between  the  lines  c  and  d. 
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Blast-furnace  gas  is  nearly  an  ideal  one  for  gas  engines, 
its  composition  being  principally  C  O  and  nitrogen,  while 
.water*  gas  is  composed  principally  of  C  O  and  hydrogen. 

THE    QUESTION     OF    ECONOMY. 

Touching  now  upon  the  question  of  economy, 
■which  together  with  that  of  a  reduction  of  the  num- 
ber^of  parts,  is  of  most  importance  on  board  a 
man-of-war,  it  will  be  noted  that  in  the  case  of  engines 
operated  with  producer  gas  the  consumption  has 
already  been  brought  down  to  yg  of  a  pound  of  coal  per 
i.h.p.  per  hour,  which  is  less  than  one-half  that 
required  for  the  best  steam-engine  installations. 

As  to  the  steam  turbine,  which  is  in  much  favour 
just  at  present,  I  might  add  that  this  type  will  always 
require  more  steam  than  a  good  reciprocating  steam 
engine,  and  it  is  also  a  question  whether  it  will  be 
found  satisfactory  for  use  at  sea  in  heavy  weather. 
In  my  opinion  it  will  never  come  into  serious  com- 
petition with  the  reciprocating  steam  or  gas  engine. 
The  gas  turbine  might,  however,  be  more  highly 
recommended,  as  its  character  is  such  as  to  permit  of 
construction  in  lengths  more  suitable  for  marine 
practice  than  its  steam  competitor. 

Fig.  2,  which  represents  an  average  diagram  for  a 
non-condensing  steam  engine,  shows  an  efficiency  of 
7^  per  cent,  obtained  from  the  coal  in  an  ideal  friction- 
less  machine.  Assuming  a  mechanical  efficiency  of 
80  per  cent.,  this  amount  is  reduced  to  6  per  cent. 
The  loss  in  an  ordinan,'  boiler  may  be  taken  as  30  per 
cent.,  with  a  further  loss  of  2i  per  cent,  in  the  piping 
and  60  per  cent,  in  the  exhaust,  thus  making  the 
old  type  of  engine  a  verj'  uneconomical  machine.  By 
the  selection  of  a  better  type  of  boiler,  the  use  of 
heaters  for  the  feed  water  and  superheaters  for  the 
steam,  the  boiler  loss  may  be  reduced  to  about  24  per 
cent.,  as  shown  in  fig.  3,  which  represents  a  good 
modem  condensing  steam  engine,  having  a  loss  of  52 
per  cent,  in  the  exhaust.  For  this  type  the  efficiency 
may  reach  as  high  as  22  per  cent.,  from  which  must  be 
deducted  about  4  per  cent,  for  mechanical  losses, 
leaving  a  maximum  efficiency  of  18  per  cent.,  a  figure 
which  has  never  yet  been  reached  in  marine  practice, 
as  the  reversible  type  of  engine  required  for  this  work 
cannot  equal  the  best  stationary  machines. 

For  comparison  with  the  above,  a  similar  diagram, 
fig.  4,  is  given  for  a  "  pressure-producer  "  gas  plant. 
As  is  generally  known,  the  losses  in  such  a  plant  are 
principally  in  the  boiler  used  to  furnish  high-pressure 
steam  for  the  producer  and  in  the  scrubber,  in  which 
the^gas  is  cooled  before  going  to  the  holder,  from  which 
itjpasses  to  the  engine.  The  loss  of  heat  units  in  the 
auxiliary  boiler  is  as  high  as  1 1  per  cent.,  in  the  pro- 
ducer about   15^  per  cent.,  in  the  piping  i  per  cent., 


FIG.    I. 

and  6  per  cent,  in  the  scrubber.  In  a  good,  modem 
two-cycle  engine  there  may  be  carrietl  away  in  the 
exhaust  as  much  as  17  per  cent,  of  the  heat  units,  and 
in  the  cooling  water  19^  per  cent.,  thus  leaving  for  the 
plant  a  thermal  efficiency  of  30  per  cent. 

ADVANTAQE8    OF    TWO-CYCLE    ENGINES. 

It  will  be  noted  that  a  four-cycle  engine  is  just  as 
well  adapted  for  use  in  connection  with  a  pressure- 
producer  plant ;  but,  from  my  experience  with  these 
engines,  I  would  advise  the  adoption  of  the  two-cycle 
type  for  marine  purposes,  in  spite  of  a  possible  higher 
thermal  efficiency  to  be  obtained  from  the  other, 
when  used  with  a  suction  producer. 

In  the  case  of  the  two-cycle  engine  there  is  required 
an  auxiliary  compressor  plant  for  the  air  and  gas 
in  which  the  efficiency  loss  amounts  to  about  7^  per 
cent.,  thus  bringing  the  total  efficiency  down  to  22^ 
per  cent.,  as  shown  in  fig.  7. 

Fig.  5  is  a  diagram  showing  the  distribution  of 
thermal  units  in  a  modern  stationary  suction-producer 
plant  of  large  size.  In  this  case  steam  of  high  pressure 
is  not  used,  but  there  is  a  vaporiser  in  which  the  loss 
amounts  to  2 J  per  cent.  ;  the  loss  in  the  producer  is 
reduced  slightly,  amounting  to  14  per  cent.,  as  com- 
pared with  15^  per  cent,  in  the  pressure  type.  With 
a  loss  of  7J  per  cent,  in  the  piping  and  scrubber,  19 
per  cent,  in  the  exhaust,  and  22  per  cent,  in  the  cooling 
water,  there  still  remains  35  per  cent,  of  the  calorific 
value  of  the  fuel  for  the  engine  ;  allowing  5  per  cent, 
loss  for  the  engine,  we  have  a  b.h.p.  efficiency  of  30 
per  cent.  In  my  opinion  these  figures  are  such  as  to 
warrant  the  building  of  marine  gas  engines. 
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The   following   calculation^^sKows    tlic   heat-balance 
scheme  for  a  pressure-producer  plant  using  fuel  with 
a  thermal  efficiency  of  approximately  13,100  D.t.n.  : — 
Coal  charged  per  hour  in  producer,  lb 
boiler,  lb.    . 
total,  lb.      .  .  .  .  250 

Total  heat  luiits  charged  in  plant  per  hour  ..  3,275,C)O0 
boiler  per  hour  . .  327,500 
furnished  by  .steam  per  hour  1 8 1 ,600 
lost  in  boiler  per  hour  ..  145,900 
charged  in  producer  per  hour  2,947,500 
added  to  producer  by  steam  1 8 1 ,600 
in  producer   ,.  ..  ..   3,129,100 

The  gas  obtained  from  the  225  lb.  of  fuel  was 
approximately  17.000  cubic  feet,  with  a 
calorific  value   of    150  b.t.u.,   thus   giving 

in  heat  units .2,550,000 

Loss  in  producer -ft'as  thus        ..  ..  ..      579,100 

The  efficiency  loss  in  the  producer  was,  then, 

579,000 

--=  1 7-8  per  cent. 

3,275,000 

579,100 
3,275,000 


The  efficiency  loss  of  the 
boiler    = 

Total  loss  in  plant     . . 


-  4-5  per  cent. 

22-3  per  cent. 

This  may  also  be  arrived  at  in  the  following  manner  : 
There  was  obtained   per   lb.   of  fuel  in   the  producer 


75*6  cubic  feet  of  gas,  or  in  the  plant,  68  cubic  feet. 
having  a  calorific  value  of  150  b.t.u.,  thus  giving 
approximately  10,100  o.t.u.,  whereas  the  value  of 
the  fuel  was  13,100  b.t.u.,  which  shows  a  loss  of 
about  22*2  per  cent. 

For  gas  with  a  value  of  140  b.t.u.,  the  Efficiency 
is  72-6  per  cent,  as  compared  with.  77*8  in  the  above 
case. 

From  figs.  2  to  5  it  will  be  seen  that  there  is  no  very 
great  differenca  between  a  .good  boiler  plant  and  a 
good  producer  plant.  The*  <ga«  engine,  however, 
should  be  preferred  not  only  on  account  of  its  superior 
economy,  but  for  the  reason  tliat  it  ih  safer,  as  in  this 
case  we  do  away  with  .1  s. -;  i.,  m  i)iping  carrying 
steam  of  a  very  high  and  dangerous  pressure.  The 
supply  of  coal  is  easier  in  the  case  of  the  producer 
than  in  that  of  the  boiler,  and,  as  will  be  .seen  by  com- 
paring figs.  6  and  7,  the  form  of  producer  is  such  that 
it  can  be  installed  on  board  ship  without  greater 
difficulty.  In  fig.  8  is  shown  the  general  arrangement 
proposed  for  the  engine  room. 

FAIRBANKS-MORSE    GASOLINE     ENGINE. 

In  connection  with  existing  installations  of  small 
internal-combustion  engines,  figs.  9  and  10  show  the 
plan  and  elevation  of  a  Fairbanks-Morse  2-h.p.  gasoline 
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FIGS.   6   AND    7.      CROSS   SECTIONS   SHOWING    PROPOSED   ARRANGEMENT   OF   PRODUCER   ON    BOARD   SHIP. 


engine  for  a  launch,  the  details  of  which  will  be  seen 
in  figs.  II  to  13.  It  is  of  the  two-cycle  type,  and  has 
the  advantage  of  no  valves  on  the  cylinders,  a  feature 
which  is  of  such  importance  that  I  would  propose  to 
accept  this  general  principle  for  engines  of  the  largest 
type.  There  is  only  one  automatic  valve  for  the  air 
suction. 

That  the  reversing  shaft  may  be  avoided  has  been 
demonstrated  in  the  engines  built  by  the  Standard 
Motor  Company  and  others.  A  reverse  motion  may 
be  obtained  by  advancing  the  point  of  ignition  so  as 
to  give  an  early  back  pressure  on  the  piston  in  the 
proper  direction ;  by  shifting  the  valve  motion  ; 
by  the  use  of  an  auxiliary  air  compressor  plant  ;  or 
by  the  proper  distribution  of  the  explosives  in  the 
various  cylinders. 

In  connection  with  the  small  engine  just  referred  to, 
it  may  be  of  interest  to  examine  the  cylinder  details 
as  shoA\'n  in  fig.  14.  The  exhaust  opening  is  located 
near  the  lower  end,  with  the  mixture  inlet  a  little 
higher  up,  at  a  ;  the  piston  in  its  lower  position,  b, 
opens  the  exhaust  as  well  as  the  inlet,  thus  scavenging 
the  cylinder  and  at  the  same  time  lulling  it.  This  type 
is  very  satisfactory  even  though  not  so  economical 
as  larger  engines  working  on  the  four-cycle  principle, 
but  the  latter  are  more  or  less  complicated  owing  to 
the  various  valves  and  the  mechanism  necessary  to 
operate  them. 

It  may  be  asked  why,  in  view  of  the  greater  economy 
of  the  four-cycle  engine,  I  should  propose  the  two- 
cycle  type  for  use  on  board  ship.     It  is  because  the 


production  of  poor  gases  can  be  easily  carried  out 
in  modern  producers  and  these  gases  are  suitable 
for  this  type  of  engine,  while  gasoline  and  such  fuels 
are  too  expensive  for  use,  and  then,  in  order  to  save 
weight,  the  engines  will  necessarily  have  to  be  made 
double-acting.  Ihe  gas  under  pressure  is  obtained 
from  the  producer  direct,  and  the  air  required  for 
scavenging  may  be  compressed  to  the  few  pounds 
required  by  any  convenient  auxiliary  apparatus. 


CYLINDER     CONSTRUCTION. 

Fig.  1 5  shows  the  framing  drawn  to  scale  for  a 
10,000  h.p.  engine,  from  which  it  will  be  seen  that  the 
lower  part  may  be  open,  as  in  the  case  of  a  steam 
engine,  and  the  cross-heads,  crank-pins,  piston  and 
cooling-rod  devices,  main  bearings,  etc.,  will  be  easily 
accessible.     It  will  be  noted  that  this  engine  is  of  the 


FIG.   8.      ARRANGEMENT  OF   ENGINE-ROOM. 
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FIG.    10 


1.  Cylinder. 

2.  Cylinder  Head. 

3.  Heater. 

4.  Throttle  Valve. 

5.  Float  Reservoir. 
6."  Oil  Valve. 


7.  Circulating  Pump. 

8.  Sea  Cock. 

9.  Reversing  Gear. 
ID.  Coupling. 

11.  Exhaust  Pot. 

12.  Exhaust  Muffler. 


FIG.  II. 
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FIG.    14. 


13.  Exhaust  Elbow. 

14.  Oil  Tank. 

15.  Oil  Feed  Pipe. 

16.  Lubricator. 

17.  Electric  Igniter. 

18.  Battery. 


19.  Switch. 

20.  Spark  Coil. 

21.  Inboard  Stuffing  Box. 

22.  Outboard  Stern  Bearing*. 

23.  Propeller  Wheel. 


FIG.  12. 


FIG.    13. 


DETAILS  OF   FAIRBANKS-MOFSE   GASOLINE   ENGINE   FOR   LAUNCH. 
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Fin.    15.       FRAMING    FOR    IO,000-H.P.   EN'GINE. 

same  size  as  a  steam  engine  of  corresponding  power, 
its  height  being  36  ft.  and  length  34  ft. 

A  proposed  method  of  constructing  the  large  cylinders 
for  such  high  pressures  is  shown  in  fig.  16.  A  good 
proportion  would  be  cylinder  diameter  60  to  70  in.,  and 
stroke  72  in.  The  exact  diameter  of  cylinders  would 
depend,  of  course,  upon  the  quality  of  the  gas  to  be 
used.  With  eighty  revolutions  per  minute  this 
would  give  a  piston  speed  of  960  ft.  It  should  be 
remarked  that  for  a  steam  engine  of  this  same  power 
there  would  be  required  a  low-pressure  cylinder  with  a 
diameter  of  1 12  in.  There  is,  however,  one  point  which 
might  at  first  appear  to  place  the  gas  engine  at  a 
great  disadvantage  ;  it  is  the  enormous  pressure 
brought  to  bear  on  the  crank  pins  and  main  bearings 
by  the  force  of  the  explosions.  With  a  piston  area 
between  2.827  and  4,071  square  inches,  and  a  pressure 
of  400  to  450  lb.  per  square  inch,  the  resulting  pressure 
on  the  bearings  would  be  between  580  and  700  tons. 

With  a  plentiful  supply  of  water,  which  may  be  ob- 
tained from  the  sea,  trouble  from  this  source  can  be 
avoided.  It  will  not  be  necessary  to  provide  fresh  or 
filtered  water  for  cooling  purposes,  sea  water  being 
used,  provided  proper  arrangements  are  made  for 
cleaning  out  the  various  passages. 

EMPLOYMENT    OF     NICKEL    STEEL. 

The  next  question  of  importance  is  to  get  rid  of  the 
heavy  cylinders.  If  made  of  cast-iron  its  thickness 
would  have  to  be  about  4^  or  5  in.,  and  for  cast-steel 
2^    to    3  in.     There    can    be    obtained    from    existing 


mills  seamless-rolled  cylinders,  with  diameters  of 
6  ft.  and  over,  in  lengths  of  10  ft.  It  is  such  cylinders, 
of  nickel-steel,  that  I  would  propose  to  use  for  the  large 
engines.  Even  if  it  should  be  found  necessary  to  make 
them  in  two  sections,  the  thickness  in  such  cases  would 
not  be  more  than  i^  to  2  in. 

From  fig.  16  it  will  be  seen  that  the  openings  for 
inlet  and  exhaust  come  at  the  end  of  the  stroke,  when 
the  pressure  in  the  cylinder  is  very  low,  being  not 
more  than  about  60  lb.,  so  that  no  trouble  need  be  ex- 
perienced with  the  connections  at  these  points.  The 
cylinder  heads  may  be  tied  together  by  rods,  as  in  the 
case  of  an  hydraulic  press. 

UTILISATION     OF    WASTE    HEAT    ENGINE& 

By  using  specially-operated  gas  valves,  as  shown 
by  the  dotted  lines  in  fig.  16,  it  would  be  possible 
to  employ  air  alone  for  scavenging,  and  thus  effect 
a  saving  in  fuel. 

The  gas  engine  itself  will  be  found  heavier  than  a 
steam  engine  of  the  same  power,  but  as  the  condensers 
with  their  fittings,  will  not  be  required,  the  final  result 
may  be  an  actual  saving  in  weight. 

A  note  might  be  added  concerning  the  rapid  develop, 
ment  of  the  so-called  "  waste  heat  engines."  It  has 
been  demonstrated  that  a  saving  of  6  per  cent,  may 
be  obtained  in  the  case  of  large  condensing  steam 
plants,  as  indicated  on  fig.  3,  and  it  is  expected  that 
in  the  case  of  gas  engines  this  will  amount  to  as  much 
as  10  per  cent,  (see  fig.  5),  the  waste  heat  being  utilised 
for  the  electrical  operation  of  the  auxiliary  machinery, 
for  heating  the  vessel  and  other  similar  purposes. 

COMPARISON     BETWEEN     STEAM     ENGINE     AND 
PRODUCER     PLANT. 

In  a  steam-engine  installation  of  10,000  h.p.  it  is 
probable  that  there  would  be  installed  five  boilers, 
each  with  a  capacity  of  2,000  h.p.,  which,  in  the  case 
of  cylindrical  boilers,  would  weigh,  including  water, 
smokepipes     and    fittings,     about     220  lb.    per     h.p., 


FIG.    16.      PROPOSED  CYLINDER  CONSTRUCTION. 
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though  in  the  case  of  certain  types,  such  as  that  in- 
vented by  Professor  Scbutte,  of  Dantzig,  this  weight 
has  been  reiluced  to"!  50  lb.  Taking  200  lb.  as  an  average 
there  would  then  be  for  a  steam  plant  a  total  of 
2,000,000  lb.,  or  1,000  short  tons,  in  addition  to  the 
engine  weights.  The  grate  area  would  amount  to  about 
750  square  feet,  and  the  floor  space  required  would  be 
about   1,500  square  feet. 

For  a  producer  plant  it  is  safe  to  count  on  10  square 
inches  of  grate  per  h.p.,  though  this  may,  in  large 
installations,  be  reduced  to  8  square  inches  or  even  less, 
thus  giving  a  total  of  700  square  feet.  For  a  continuous 
supply  of  gas  of  a  good  quality  it  would  be  advisable 
to  divide  the  plant  into  a  number  of  small  units.  I 
would  propose  that  ten  producers,  each  with  a  capacity 
of  1. 000  h.p.  and  70  square  feet  of  grate  area,  be 
adopted.  The  inside  diameter  of  each  would  then  be 
about  10  ft.,  which  would  correspond  to  an  outside 
diameter  of  12  ft.,  and  would  require  for  the  whole 
plant  a  floor  space  of  1,140  square  feet,  as  compared 
with  1,500  in  the  case  of  the  boilers. 

As  to  the  question  of  weight,  this  is  also  in  favour  of  the 
producers  ;  each  would  weigh  about  125,000  lb.,  of  which 
amount  77,0001b.  would  be  in  firebrick,  and  the  re- 
mainder— 48,000  lb.,  in  the  steel  shell  and  fittings.  This 
would  give  a  weight  of  125  lb.  per  h.p.,  or  a  total  of  625 
short  tons,  and  show  a  saving  of  about  375  short   tons. 

For  the  operation  of  the  plant  there  will  be  required 
no  skilled  firemen,  and  a  smaller  number  of  engineers, 
and  the  probability  of  serious  accidents  will  have 
been  lessened. 

In  a  system  for  which  the  writer  has  securefl  patents, 
the  scrubber  heretofore  attached  to  each  producer 
has  been  omitted,  only  one  central  cleaning  plant  being 
installed  and  no  gasholder  used,  even  in  the  case 
of  a  pressure  producer,  thus  making  the  installation 
one  particulary  well  suited  for  use  on  board  ship. 

Every-  naval  officer  will  readily  appreciate  the  great 
advantage  to  be  obtained  by  avoiding  the  use  of  smoke- 
pipes,  and  thus  reducing  the  chances  of  the  vessel 
being  discovered  at  great  distances  by  the  clouds  of 
smoke,  as  at  present. 

For  vessels  of  the  navy  the  space  and  weight 
saved  may  be  utilised  for  an  increase  in  the  armour 
and  armament,  or  for  additional  coal  supply.  With 
the  same  coal  capacity  as  heretofore,  the  saving  of  about 
one-third  in  the  coal  consumption  will  give  a  much 
greater  steaming  radius. 

There  will  be  no  competition  between  this  type  of 
installation  and  one  using  a  liquid  fuel,  as  the  latter 
is,  in  the  writer's  opinion,  too  expensive  as  well  as 
dangerous  for  use  on  shipboard. 

From  a  paper  read  before  the  American  Society  of  Naval  Engineers. 


OBITUARY. 


The  death  is  announced  of  Mr.  William  Bruce  Dick, 
founder  of  the  firm  of  Dick,  Kerr,  and  Co.,  Ltd. 

The  late  Mr.  John  Kyle  was  associated  during  a  very 
active  life  with  many  important  engineering  projects. 
The  Waverley  Bridge  and  the  Waverley  passenger 
station  of  the  North  British  Railway  Company,  Edin- 
burgh ;  the  Glasgow  new  gasworks  at  Dawsholm 
and  Dalmamock ;  the  Ottawa  Bridge,  Canada ; 
and  several  other  undertakings,  were  carried  cat  under 
his  supervision.  In  1873  he  went  to  Ceylon  as  resident 
engineer  in  connection  with  the  harbour  works  at 
Colombo,  and  on  his  return  to  England  was  aissociated 
with  dock  work  on  the  Manchester  Ship  Canal,  and 
more  latterly  with  the  breakwater  and  harbour  im- 
provements at  Dover.  He  contributed  several  im- 
portant papers  to  the  Institute  of  Civil  Engineers, 
of  which  he  was  an  old  member,  and  had  received  the 
Telford  premium. 

We  regret  to  announce  the  death  of  Mr.  WiUiam 
Jessop,  chairman  of  William  Jessop  and  Sons,  Ltd., 
of  Sheffield.  His  decease  at  the  early  age  of  49  is  to 
be  deeply  deplored,  for  he  was  the  head  of  the  great 
business  which  bears  his  name,  and  the  foundation  of 
which  dates  back  to  1774.  Although  he  took  little 
part  in  the  public  life  of  the  town  with  which  his  family 
had  been  so  long  associated,  Mr.  JessOp  was  greatly 
esteemed  for  many  excellent  qualities.  The "  firm 
of  William  Jessop  and  Sons  has  won  a  world-wide 
reputation,  and  it  was  only  quite  recently  that  they 
established  the  Jessop  Steel  Company  in  the  United 
States.  On  succeeding  to  the  chairmanship  of  his 
company  on  the  death  of  his  father  in  1887.  Mr.  Jessop 
devoted  himself  almost  entirely  to  the  duties  of  that 
office,  retiring  from  other  directorships  and  retaining 
only  among  outside  appointments  that  of  president 
of  the  Jessop  Hospital  for  Women,  founded  by  his 
father,  and  trustee  of  the  Sheffield  Royal  Infirmary-. 

Mr.  William  Stobart,  who  has  just  died  at  the  advanced 
age  of  84,  was  a  well-known  Durham  coUiery-owner, 
and  the  son  of  Mr.  William  Stobart,  who  will  be 
remembered  as  a  large  colliery-owner  in  the  Chester- 
le-Street  district.  The  deceased  was  chairman  and 
managing  director  of  the  Wearmouth  Colliery  Co., 
a  director  of  the  Consett  Iron  Company,  and  was  also 
considerably  interested  in  the  North-Eastern  Marine 
Engineering  Works.  Having  been  electted  to  the 
Wear  Commission  in  1850,  Mr.  Stobart  was  at  the  time 
of  his  death  the  oklest  member  of  that  bo<iy.  It  may 
be  of  interest  to  state  that  one  of  Mr.  Stobart' s  two 
daughters  married  the  son  of  the  late  Professor  Huxley. 
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A    NEW     CARBON    FILAHENT. 


By  John  W.  Howell. 


THE  following  data  has  reference  to  a  new  carbon 
filament,  which  has  characteristics  so  differing 
from  those  of  any  previously  known  filament  as  to 
seem  to  indicate  that  it  is  a  new  form  of  carbon.  Besides 
.  being  very  interesting  on  account  of  its  physical 
characteristics,  this  filament  is  of  considerable  value 
on  account  of  its  much  better  life  or  efficiency  as  com- 
pared with  the  carbon  filaments  heretofore  known. 
This  new  filament  is  the  result  of  work  done  in  the 
Research  Laboratory  of  the  General  Electric  Company 
and  in  the  laboratory  of  the  Lamp  Works,  at  Harrison, 
N.J. 

In  briefest  outline,  the  new  characteristics  of  the 
filament  may  be  said  to  be  done  to  the  proper  appli- 
cation of  excessively  high  temperatures  to  the  ordinary 
carbon  filament.  The  value  of  the  product  is  deter- 
mined by  the  conditions  under  which  the  high  tempera- 
tures are  applied. 

It  is  well  known  that  an  ordinary  incandescent 
filament  in  an  evacuated  lamp  may  be  heated  to  ex- 
cessive temperatures  by  the  application  of  high 
current  without  producing  any  beneficial  change  in 
the  filament.  To  produce  the  effects  described  in 
this  paper  the  heat  is  externally  applied  to  treated 
filaments  at  atmospheric  pressures.  The  simple 
application  of  the  highest  attainable  temperatures 
to  the  plain  carbonised  cellulose  fibre,  i.e.,  the  so 
called  "  filament  base,"  is  also  incapable  of  producing 
any  considerable  change  in  the  filament.  This  high 
temperature  treatment  of  the  base  is,  however,  a 
beneficial  step  in  the  process  here  described. 

Before  describing  the  new  process,  it  may  be  well  to 
recall  the  steps  by  which  the  standard  filaments  are 
made.  A  solution  of  cellulose  is  squirted  through  a 
die  into  a  liquid  that  hardens  the  cellulose.  The 
resulting  fibre  is  dried,  then  shaped  into  the  desired 
form  for  the  finishing  filament  and  heated  in  a  mufile 
until  carbonised.  In  this  process  the  highest  tem- 
perature of  a  gas-furnace  is  employed.  The  product 
at  this  point  is  called  a  "  base  filament."  The  base 
filaments  are  usually  separately  heated  by  a  current 
passed  through  them  while  they  are  surrounded  by  an 
atmosphere  of  hydro-carbon  vapour,  and  in  this  way  a 
oat  or  shell  of  graphite  is  deposited  upon  them.  They 
are  then  said  to  be  treated  filaments.  The  best  quality 
of  standard  carbon  incandescent  lamps  of  to-day 
owe  their  superiority  to  the  use  of  treated  filaments. 


In  attempting  to  graphitise  carbon  filaments  it  was 
discovered  that  treated  filaments  undergo  very  re- 
markable changes  when  subjected  to  the  highest 
possible  temperature  of  an  electric  resistance  furnace. 
The  furnace  consisted  of  a  carbon  tube,  held  at  the 
ends  by  large  water-cooled  copper  clamps  ;  the  tube 
was  imbedded  in  powdered  carbon  to  prevent  its  com- 
bustion. The  filaments  were  packed  in  small,  cyUn- 
drical  carbon  boxes,  which  were  fed  into  the  heated 
tube.  The  temperature  was  usually  between  3,000 
and  3,700  deg.  C. 

Under  such  firing  the  ordinary  treated  filament 
changes  in  appearance  ;  its  graphite  coating  looks  as 
though  it  had  been  melted,  and  its  specific  resistance 
is  greatly  reduced.  The  resistance  of  one  of  these 
filaments,  measured  at  ordinary  temperature,  may  be 
reduced  as  much  as  80  per  cent,  by  the  firing. 

The  curves  representing  the  resistance  at  different 
temperatures  are  also  remarkable.     Fig.  i  shows  curves 
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brings  the  hot  resistance  o£  tlie  two  shells  nearly  together. 
The  resistance  curve  of  a  fire-treated  filament  depends 
upon  the  relative  thicknesses  of  base  and  coating 
and  upon  the  temperature  of  firing.  Figs,  2  and  3 
show  curves  of  filaments  fired  at  five  different  tempera- 
tures and  of  a  similar  filament  that  has  not  been  fired. 
In  fig,  3  the  resistances  are  shown  in  percentages  of 
the  cold  resistances,  and  in  fig,  2  the  actual  resistances 
are  shown. 

These  filaments  were  heated  in  the  carbon  tube 
resistance  furnace.  They  were  enclosed  in  a  cyUn- 
drical  carbon  box,  placed  inside  the  tube,  one  end  of 
which  was  left  open  for  observation.  An  indication 
of  the  temperature  was  obtained  by  looking  directly 
into  the  open  end  of  the  tube  at  the  box  holding  the 
filaments,  and  holding  in  the  line  of  vision  the  filament 
of  an  ordinary  50-volt  lamp,  the  temperature  of  which 
was  adjusted  until  the  filament  became  invisiole 
against  the  incandescent  carbon  box.  The  pressure 
on  the  lamp  was  then  observed  and  the  box  of  filaments 
taken  oi  t. 

Curve  No.  i  is  the  resistance  curve  of  a  regidar  treated 
filament.  Curve  No.  2  is  the  curve  of  a  similar  filament 
heated  in  the  tube  to  a  temperature  corresponding  to 
the  temperature  of  a  carbon  filament  operating  at 
153  per  cent,  of  its  normal  pressure,  or  at  125  candles 
for  a  normally  i6-c.p.  lamp. 

Curve  No.  3  is  the  curve  of  a  filament  fired  at  a 
temperature  corresponding  to  the  temperature  of  a 
lamp  at  161  per  cent,  of  its  normal  pressure,  or  at  163 
candles.     Curve  No.  4,  183  per  cent,  of  normal  pressure, 

of  resistance  and  temperature  of  a  regular  base  filament,    or  at  230  candles.     Curve  No.  3,  20 ".  per  cent,  of  normal 

a    base    filament    fired,   a  regular    treated     filament,    pressure,  or  at  260  candles,  for  a  i6-c.p.  lamp.     Curve 

a  treated  filament  fired,  a  shell 

of  regular  treated  filament,  and 

a   fired   shell.     The  resistance  in 

ohms  is  plotted  against  the  tem- 
perature,   as    indicated    by    the 

percentage  relation  of  the  pres- 
sure   on    the    filament    to    the 

normal   pressure   at   which    the 

filament  has  an  efficiency  of  3*1 

watts  per  candle. 

The  curves  show  a  more  rapid 

fall    in   resistance    of    the    base   p 

filament    after   firing,  but    little   S 

change  in  the   character  of   the   ^ 

curve.     The  change  produced  in 

the  treated  shell  by  firing  is  very 

great,  the  cold  resistance  being 

reduced  i  ,000  to  200  ohms,  while 

the  great  change  in  the  character 

of   the   curve  of   the   fired  shell 
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No.  6  is  the  curve  of  a  filament  heated  hotter  than 
No.  5.  The  temperature  was  not  measured  by  this 
method  for  fear  of  breaking  the  comparison  lamp. 

An  attempt  was  made  to  measure  the  temperatures 
by  means  of  an  optical  pyrometer  (Wanner)  which 
indicated  temperatures  up  to  3,700  deg.  C.  at  the 
highest  heats. 

Fig.  4  shows  the  resistance  curve  of  a  filament  made 
from  a  thin  base  having  quite  a  thick  treatment  ; 
this  shows  a  resistance  increasing  to  250  per  cent. 
ot  its  cold  resistance. 

Tae  change  in  the  resistance  curve  of  this  coating 
^rom  negative  to  positive  seems  to  oe  due,  in  part  at 
lieast,  to  the  action  upon  the  shell  of  some  substance 
driven  out  of  the  base  filament  by  the  high  temperature. 
This  is  indicated  by  the  considerable  change  in  the 
curve  of  a  treated  filament  produced  by  heating  the 
base  filament  to  the  same  high  temperature  before 
it  was  treated  and  then  reheated. 

Fig.  5  shows  resistance  curves  of  carbon  fired  at  the 
same  temperature  after  treating,  but  with  the  base 
fired  at  different  temperatures  before  treating.  The 
base  filament  in  curve  A  was  unfired  ;  m  B,  C,  D  and 
T.  the  base  ^\as  fired  at  successively  higher  tempera- 
tures. 


It  will  be  observed  that  the  cur\'es  made  from  fila- 
ments, the  bases  of  which  have  been  heated  to  high 
temperati  res  before  being  treated,  are  much  less 
positive  than  the  others.  The  conclusion  that  the 
effect  is  produced  by  material  being  driven  out  of  the 
base  seems  to  be  borne  out  by  the  fact  that  during  the 
preliminary  heating  of  the  base  at  high  temperatures 
it  loses  practically  all  of  its  mineral  ash  constituents, 
and  also  by  the  fact  that,  if  some  of  the  elements 
that  the  base  loses  in  its  high  heating  be  separately 
placed  in  the  furnace  with  the  treated  filaments, 
effects  are  produced  similar  to  those  observed  when 
the  base  has  not  been  previously  heated. 

The  effect  of  some  agency  besides  heat  is  also  in- 
dicated by  the  fact  that  the  lamp  filament  used  in  the 
temperature  observations,  although  maintained  at 
the  same  temperature  as  the  filaments  in  the  furnace 
and  for  a  sufficiently  long  time,  showed  no  indications 
of  such  a  change  as  was  produced  in  the  filaments  in 
the  furnace. 

The  appearance  of  a  filament  fired  both  before  and 
after  treating  is  very  different  from  that  of  one  fired 
after  treating  only.  The  former  has  a  slightly 
pebbled  appearance,  as  seen  through  a  microscope, 
and  a  rather  dull-grey  colour. 

The  single-fired  treated  filament  is  generally  very 
much  bUstered,  many  bhsters  extending  outwards 
a  distance  greater  than  the  diameter  of  the  filament. 
These  bUsters  indicate  an  overflow  of  gas  from  the 
base  when  the  shell  was  in  a  soft  condition.  The 
surface  of  the  filaments  is  highly  lustrous. 

The  specific  resistance  of  the  highly  heated  coating 
has  been  found  to  be  as  low  as  0'OOOo6  ohms  per  cubic 
centimetre,  which  is  very  much  lower  than  the  specific 
resistance  of  any  other  known  form  of  carbon  or 
graphite.  Its  specific  gravity  is  also  much  higher  than 
it  was  before  beating 
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Its  changed  nature  is  also  indicated  by  its  toughness 
and  flexibility.  The  coating  of  a  double-fired  filament 
may  be  pulled  off  in  short  tubular  sections,  which  if 
pressed  flat,  will  spring  back  to  their  original  form 
when  the  pressure  is  removed.  The  same  coating 
before  beginning  firing  is  comparatively  brittle,  and 
will  break  with  very  little  pressure.  On  account  of 
the  positive  resistance  curve  and  physical  character- 
istics of  these  filaments,  they  have  been  given  the  name 
"  metallised  filaments." 

The  treated  coating  on  filaments,  even  before  firing, 
is  graphite,  as  determined  by  the  chemical  test  estab- 
lished by  Berthelot — the  production  of  graphite  acid 
(a  yellow  insoluble  substance)  when  treated  with  a 
mixture  of  anhydrous  nitric  acid  and  potassium  chlorate. 
Ordinary  carbon  is  dissolved  by  these  reagents.  The 
coating  on  the  treated  filament  has  also  the  greasy 
feel  of  graphite,  and  gives  the  characteristic  mark  of 
graphite  on  white  paper. 

After  being  heated  to  high  temperature.s  in  the 
electric  resistance  furnace  these  characteristics  continue 
and  the  chemical  action  is  much  more  marked. 

Metallised  filaments  blacken  the  lamp  bulb  very  much 
ess  than  ordinary  filaments.  This  may  be  due  to  the 
removal  from  the  former  of  practically  all  the  mineral 
ash  and  other  impurities,  or  it  may  be  due  to  the  changed 
character  of  the  carbon  itself. 

Bamboo,  coated  by  dipping  in  a  solution  of  asphalt, 
is  altered  by  firing,  the  coating  changing  to  graphite 
and  giving  the  characteristic  positive  curve. 

Silk  dipped  in  a  sugar  solution  also  gives  the  same 
result. 

The  base  of  a  metallised  filament,  from  which  the 
treated  coating  has  been  removed,  when  mounted  in 
a  lamp  has  been  found  to  give  the  resistance  curve  of 
a  fired  base.  Pieces  of  the  coating,  aoout  i-5  in.  long^ 
mounted  in  lamps,  have  been  found  to  give  the  strongly 
positive  resistance  curve  that  is  characteristic  of  the 
metallised  filament.  These  observations  show  that 
the  change  is  practically  all  in  the  treated  coating 
and  not  in  the  base. 

Metallised  filaments,  as  above  described,  are  much 
more  stable  at  high  temperatiires  than  ordinary 
carbon  ■  filam  en  ts . 

The  most  effective  carbon  filament  lamp  now  in 
general  I'se  operates  at  31  watts  per  candle  and  under 
accurate  test  conditions  gives  a  useful  life  (to  80  per 
cent,  of  its  initial  candle  power)  of  about  500  hours. 
At  the  present  time  metallised  filaments  that  give 
the  same  usefvl  life  at  aoout  2'5  watts  per  candle  are 
being  produced  with  a  fair  degree  of  uniformity. 


Presented  at  the  Twenty-second  Annual  Convention  of  the  American 
Institute  of  Electrical  Engineers,  Asheville,  N.C. 


ENGINEERING    IN    JAPAN. 


A  CONSULAR  report  on  the  trade  of  Kob«  and'Osaka 
states  that  the  volume  of  the  metal  trade  has  shown 
a  decided  increase,  and  on  the  whole  the  market  has  been 
a  favourable  one  to  most  importers ;  the  .general 
feeling  is  that  the  war  has  had  a  good  deal  to  do  with 
this.  It  is  considered  that  the  naval  and  mihtary 
successes  will  tend  in  time  to  the  advantage  of  business, 
and  that  1905  will  be  a  prosperous  yeat^  The 
Government  foundry  in  Kiushiu  has  not  apparently 
interfered  to  any  extent  with  the  trade,  having  all  it 
can  do  at  present  to  attend  to  Government  require- 
ments. The  imports  of  machinery  show  a  large  in- 
crease over  those  for  1903.  This  was  due  principally 
to  the  war,  which  has  necessitated  heavy  purchases 
by  the  Government,  ana  also  tc  the  increasing  demand 
for  labour-saving  machines  in  Japanese  dockyards, 
factories  and  other  works.  The  United  States  have 
done  particularly  well  in  this  line. 

The  port  of  Kobe  boasts  of  a  shipbuilding  yard  which 
is  prepared,  so  it  is  stated,  to  compete  with  any  firm 
in  the  East  or  West  in  the  matter  ol  shipbuilding. 
Its  plant  is  described  as  complete  and  up  to  date. 
The  company — the  Kawasaki  Dockyard  Company — 
is  not  a  new  institution,  but  has  recently  completed  its 
equipment.  Electricity  is  the  motive  power  of  the 
plant.  The  Kawasaki  Dockyard  Company  at  j^resent 
has  the  monopoly  in  the  shipbuilding  industry  at 
Kobe,  but  it  will  shortly  have  a  rival  establishment 
under  the  auspices  of  the  Mitsu  Bishi  Company, 
already  known  for  its  shipbuilding  plant  at  Nagasaki. 
This  company  has  commenced  work  on  a  breakwater 
and  on  a  floating  dock  capable  of  accommodating 
ships  of  7,000  tons.  Thej'  expect  to  be  able  tc  dock 
ships  by  the  middle  of  next  vearj  At  Osaka,  a'5)rivate 
shipbuilding  yard,  which,  though  Japanese  owned, 
was  originally  founded  with  British  capital,  tiifns  out 
excellent  work.  It  is  known  as  the  Osaka  Ironworks 
and  Dockyard.     There  are  2,500  workmen  employed. 


According  to  Nature,  the  Barnard  Medal  of  Columbia 
University  has  just  been  awarded  to  Prof.  H.  Becquerel 
for  his  "  important  discoveries  in  the  field  of  radio- 
activity, and  for  his  original  discovery  -of  the  so- 
called  dark  rays  from  uranium,  which  discovery  has 
been  the  basis  of  subsequent  research  into  the  laws 
of  radio-activity,  and  of  our  present  knowledge  of  the 
same."  The  medal  has  been  previously  awarded  to 
Lord  Rayleigh,  Sir  Wilham  Ramsay,  and  Prof.  Rontgen. 
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TRIALS  OF  GAS  ENGINES 

WORKED  FROM  SUCTION    GAS-PRODUCERS  AT    THE 

GLASGOW  AGRICULTURAL  SHOW. 


A  PRELIMINARY  report  has  been  issued  on  the 
above  trials  with  a  view  to  placing  in  the  hands  of 
the  exhibitors  and  others  interested  a  few  general  par- 
ticulars as  to  some  of  the  chief  results  obtained.  It  is 
not  intended  to  be  taken  as  representing  in  any  way 
the  final  finding  of  the  committee  ;  a  further  and  com- 
plete report  will  be  published  later.  In  order  to  obtain 
reasonably  correct  results  as  to  fuel  consumption, 
every  possible  precaution  was  taken  to  bring  the  fuel 
etc..  in  each  producer  at  the  end  of  a  trial  into  the  same 
condition  as  at  the  beginning  ;  in  this  respect  con- 
siderable difficulty  was  met  as  the  design  of  most  of 
the  producers  is  such  as  to  render  it  almost  impossible 
to  gauge  accurately  the  state  of  the  fire  as  to  ash  and 
clinker.  There  is  no  difficulty  in  removing  the  ash, 
etc.,  from  the  immediate  vicinity  of  the  firedoor,  but 
in  the  majority  of  the  producers  it  is  impossible  to 
extract  the  ash,  etc.,  from  the  back  of  the  fire  without 
bringing  down  most  if  not  all  the  fuel  in  the  producer 
DURATION     OF    TRIALS. 

By  making  the  duration  of  each  power  trial  ten  hours 
it  is  considered  that  any  error  in  arriving  at  an  estimate 
of  the  fuel  consumption  will  be  minimised  ;  at  the  same 
time,  in  view  of  the  extraordinarily  small  amount  of 
coal  used  in  some  of  the  plants,  it  is  necessary  to  draw 
attention  to  the  fact  that  the  figures  given  herewith  may 
be  slightly  under  the  true  value,  though  the  degree 
of  error  cannot  be  large. 

Each  plant  was  required  to  undergo  a  full  and  half 
power  trial  of  not  less  than  ten  hours,  also  a  light 
load  trial  for  a  period  of  five  hours.  In  the  light  load 
trial  the  coal  consumption  was  not  measured,  as  the 
object  was  rather  to  ascertain  the  capabilities  of  the 
producers  to  supply  gas  to  the  engine?  .when  running 
without  any  load.  All  the  plants  completed  this 
light  load  trial  satisfactorily. 

A  further  test  was  made  to  ascertain  th»  time 
required  to  get  a  plant  up  to  full  working  load,  starting 
with  producer  empty  and  cold. 

EXAMINATION     FOR     CLINKERINO. 

At  the  end  of  the  first  three  days'  trials  the  producers 
were   emptied   and   examination   made   for  clinkering. 


Very  little  clinker  was  found  in  any  of  the  producers, 
there  was  most  in  the  Dowson  producers — used  by 
the  National  Gas  Engine  Company.  This  may  be 
accounted  for  by  the  fact  that  practically  no  provision 
is  made  in  this  producer  for  clearing  out  the  ash  and 
clinker  while  in  operation. 

Scotch  anthracite  "  peas,"  from  Gartshore  CoUiery 
and  supplied  by  Mr.  James  Cunninghame,  1 2,  Waterloo 
Street,  Glasgow,  were  used  throughout  the  trials 
The  indicators  were  supplied  by  Messrs.  Dobbie, 
M'Innes,  Ltd.,  Glasgow. 

Particulars  of  Gas  Engines  and  Producers  are 
included  in  the  annexed  tables  : — 


Pro  - 


DUCM       ..,_ 


EXHIBITOR. 


The  Campbell  Gas  I 
Engine  Co.       .  .  I 

The  Industrial  En-  ( 
gineering  Co.  . 

Tangyes,  Ltd. 

National  Gas  En- 
gine Co. . . 
Crossley  Bros. 
Acme  Engine  Co. 


The  time  taken  to  get  up  each  plant  to  full  working 
joad  was  as  follows  :  The  Campbell  Gas  Engine 
Company,  A  (a)  13  min.  ;  (b)  i/^min.  Tangyes 
Ltd;,  C  (a)  16  min.  ;  (b),  12+  min.  The  National 
Gas  Engine  Company,  D  (a)  isfmin.  ;  (b)  48  min. 
Crossley  Brothers,  E,  15^  min.  The  Acme  Engine 
Company,  F,  did  not  start.  The  Industrial  Engineer- 
ing Company,  B  (a)  failed  to  start  through  water 
passing  into  cyhnder  from  producer ;  (6)  started, 
but  was  compelled  to  stop  through  water  being  shut 
ofi  at  main. 
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THE    QORDON-BENNETT     RACE    AND     AFTER. 

NOW  that  Ihery  has  scored  another  win  for  France 
in  the  big  Motor  Derby,  and  the  excitement 
has  somewhat  abated,  the  makers  of  motors  are  con- 
fronted vvi'h  the  inevitable  a«t  bono  ?  Select  a  course 
hke  that  of  the  Auvergne  Circuit,  with  as  many  startling 
zig-zags  as  possible,  and  pit  one  against  another  a  series 
of  machines  that  are  useless  for  the  ordinary  purposes 
of  locomotion,  heighten  the  sporting  element  by 
demanding  the  utmost  endurance  from  man  and  machine 
and  you  get  a  very  good  race,  bi  t  the  development  of 
the  automobile  is  an  altogether  different  matter. 
There  are  so  many  directions  which  oflfer  scope  fcr 
improvement  in  construction  for  practical  purposes 
that  the  Gordon-Bennett  race  may  come  to  be  looked 
upon  by  manufacturers  ere  long  as  a  species  of  mis- 
directed energy. 

Mr.    Henry  Sturmey,   in   the   Autocar,    boldly   asks 
the  question — Is  racing  played  out  ?    and  he  does  not 


hesitate  to  answer  the  question  with  an  emphatic 
affirmative.  He  goes  on  to  assert  that  the  eliminat- 
ing trials  of  the  Gordon-Bennett  race  have  taught  us 
practically  nothing  except  the  way  in  which  the  cars  of 
the  best  known  reputation,  and  admittedly  the  best  the 
firms  who  make  them  can  produce,  fail  in  important  par- 
ticulars. No  one  can  say  that  the  trials  were  a  striking 
demonstration  of  the  reliability  of  the  motor-car  of 
to-day,  and  no  one  would  say  that  either  of  the  machines 
used  would  make  a  touring  car,  although,  of  course, 
they  will  travel  over  the  roads,  and  one  might  "  tour  "' 
'  — or  get  about  from  place  to  place — upon  them.  If . 
one  liked  to  call  it  touring. 

NEW  CONDITIONS  DESIRABLE. 
The  value  of  the  advertisement  to  the  successfili 
firms  is  undoubted,  but  -what  of  the  rest  ?  There 
appears  to  be  a  growing  feeling  that  the  concentration 
upon  racing  cars  is  not  worth  the  disorganisation  and 
delay  which  it  is  hable  to  cause   in  ordinary  business, 


NatioiK 
ality*  ; 

- 

! 

Engine. 

Cooling  and 
Radiator. 

: 

Makers. 

Drivers. 

No.  of 

Clutch. 

Wewtht 
complete. 

. 

Cylinders, 

Bore. 

Stroke. 

Power. 

Ignition. 

1  ■ 

mm. 

mm. 

1 

France . . 

Richard-Brasiei 

•  j  Thery 

4  vert., 

160 

140 

96h.p. 

Magneto 

Centrifugal  pump 

f  LeatTier 

994  kilo. 

in  pairs 

tubular  radiator 

cones 

11  ■ 

, 

Caillois 

^, 

160 

140       96  ,, 

,, 

„ 

■       f  1 

I.OOO'    ■,, 

De  Dietrich 

;    Duray 

190 

150      130  ,. 

,, 

,, 

,, 

1,003     .. 

England 

Napier   . . 

.    Earp 

6  vert., 
separ'te 

158 

127 

90   ,, 

Accu'l'rs. 

Pump  :    tubes 

Metal  to 
metal 

996 

Wolseley 

.    Rolls 
.    Bianchi 

4  horzl., 
separ'te 

181 
181 

152 

152 

112    ,, 
112   ,, 

Pump  :  tubular 
radiator 

j  Leather 
j    cones 

998.    „ 
995  ; 

Germany 

Mercedes 

.:  Jehatzy 

.  j  De  Caters  .  . 
.  1  Werner 

4  vert., 
in  pairs 

185 
IS-; 

150 

150 
ISO 

125    ,, 

125   ,. 
125    „ 

Magneto 

Pump  :   honey- 
comb radiator 

jMetallic 

1 

1       jl 

1,006     „ 

i.oos     „ 
1,0(33     .. 

Italy     ..'  F.LA.T. 

.    Lancia 

185 

ISO 

IXC    „ 

" 

" 

!  Muitiplej 
plates 

•1,007.     . 

>>     •  H              >• 

.    Cagno 

,, 

185 

150 

no  ,, 

,, 

,, 

.. 

1.006     ., 

„     , .              ,, 

.    Nazzari 

,, 

185 

ISO 

no  ,, 

,, 

,, 

1  ■     , 

i,ooS     „ 

Austria    [Mercedes 

.    Braun 

" 

185 

ISO 

125  „ 

'• 

'■ 

:  Metal  to 
metal 

1,001  . 

»»                     »» 

.    Hyeronymus 

,, 

185 

150 

125   „ 

,, 

,, 

i 

i,ooS     „ 

»i         •             tt 

.    Burton 

,, 

185 

150 

125  „ 

,, 

,, 

,, 

I.  OS     „ 

America  I  Pope-Toledo 

.    Lyttle 

4  vert., 
separ'te 

140 

140 

70  % 

Accu'l'rs 

Pump  :   tubular 
radiator 

1  Leather 
'     cones 

992     .. 

tf                     It 

.    Dingley 

,, 

140 

140 

70  ,. 

,, 

,, 

1       ..       - 

984    .. 

Locomobile 

.    Tracy 

4  vert., 
in  pairs 

170 

150 

100  ,, 

Magneto 

Pump  :  honey- 
comb radiator 

Metal  to 
metal 

1,007     .. 
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and  it  is  urged  in  some  quarters  that  if  racing  is  to 
continue  it  should  be  modified  by  rules  framed  with 
a  view  to  enhancing  the  practical  utility  of  the  cars. 

In  the  Motor,  Mr.  S.  F.  Edge  gives  it  as  his  opinion 
that  racing  with  very  high-powered  cars  will  die  out, 
and  that  small  racing  cais  will  come  in,  which  will 
have  to  be  limited  in  weight,  and  by  their  petrol  con- 
sumption ;  in  other  words,  cars  which  will  be  on  the 
same  lines  as  the  Tourist  Trophy  car,  but  perhaps  a 
little  more  powerful,  as  it  is  to  this  class  of  car  that 
we  look  to  preserve  the  future  of  motor  racing. 

Mr.  C.  Jarrott,  in  the  same  paper,  makes  a  practical 
suggestion.  He  says  :  I  cannot  say  that  automobile 
racing  at  the  present  time  is  of  very  much  value, 
because  the  rules  under  which  it  is  carried  out  neces- 
sitate the  building  of  vehicles  which  in  themselves 
assist  very  little  in  the  construction  of  the  commercial 
touring  vehicle,  but  if  rules  were  framed  limiting 
cylinder  capacity  and  stipulating  for  a  proper  weight 
of  cnassis,  comparative  tests  between  the  makers. 
I.e.,  racing,  would  be  of  the  utmost  value  in  securing 
the  evolution  of  a  very  efficient  touring  vehicle,  per- 
fecting motor  construction,  and  the  elimination  of 
friction  in  the  running  gear.  Some  of  the  leading 
details  of  the  competing  cars  in  the  Gordon -Bennett 
race  are  given  on  the  preceding  page. 

TRIALS     AT     LINCOLN. 

Lincoln  provides  some  exacting  hills  for  testing  the 
capabilities  of  motors  in  climbing,  and  last  week  Messrs. 
Rose  Bros.,  of  Gainsborough,  used  the  steepest  inclines 
in  the  city  for  the  purpose  of  testing  one  of  their  new 
cars.  The  car  was  one  with  the  firm's  ordinary  standard 
chassis,  the  three-cylinder  engine  being  of  about  18  h.p. 
It  was  driven  by  Mr.  L.  T.  R.  Radley.  The  best  test 
was  the  climbing  of  Steep  Hill,  which  has  an  average 
gradient  of  i  in  6-4.  Four  passengers  were  first  carried, 
the  car  proceeding  up  the  High  Street  and  through  the 
Strait  on  to  the  Hill ;  thence  round  Well  Lane  and 
Danesgate  to  the  Mayor's  Chair,  and  thence  on  again 
past  Christ's  Hospital  Terrace  and  up  Wordsworth 
Street.  This  test  was  again  accomplished  with  perfect 
ease,  and  without  any  faltering  on  the  second  speed. 

MOTOR     PROGRESS     IN    QERMANY. 

Motor-cars  are  rapidly  becoming  more  popular  in 
Germany.  A  consular  report  just  issued  cites  the  tact 
that  at  the  end  of  1904  there  were  1,158  motor-cars 
in  BerUn,  compared  with  only  582  a  year  ago.  Manu- 
facturers were  well  employed,  but  the  higher  prices 
for  raw  materials,  metals,  and  pneumatic  tyres  reduced 
profits.  There  is  a  great  demand  for  motor  boats, 
motor  cycles,  and  motor  tricycles  for  business  purposes. 


THE  PRICE   OF   LEAD. 


Not  since  1901  has  the  price  of  lead  been  so  high 
as  of  late,  with  the  exception  of  the  scare  caused 
about  two  years  ago  when  the  chief  Australian  mines 
were  shut  down  through  the  stoppage  of  water  supply 
Last  week  the  price  of  foreign  lead  rose  to  £11  los. 
per  ton,  or  within  5s.  of  the  extreme  limit  reached  during 
the  scare  referred  to.  Some  months  ago  the  market 
fell  to  about  £11  17s.  6d.,  but  the  recent  sharp  rise 
is  due  to  the  fact  that  the  arrivals  here  have  for  weeks 
past  continued  abnormally  small  in  view  of  the  per- 
sistent diversion  of  supplies  from  Spain  direct  to 
Germany  and  Russia,  while  parcels  from  Australia 
arriving  here  were  also  transhipped  to  the  former 
country.  There  is  nothing  to  show  that  production 
has  been  in  any  way  curtailed  in  the  chief  exporting 
countries,  yet  the  present  scarcity  has  become  so 
accentuated  as  to  make  consumers,  ill-provided  for 
near  requirements,  feel  rather  uncomfortable,  while 
dealers  who  made  blank  sales  a  short  time  ago  in 
anticipation  of  larger  imports  have  mostly  repurchased 
at  a  loss.  Last  week  numerous  inquiries  were  in 
the  market,  but  holders  were  not  easy  to  deal  with,  as 
the  quantity  of  metal  left  in  warehouse  is  very  limited. 
It  is  possible  that  abnormally  large  quantities  may 
continue  to  be  absorbed  for  some  time  longer  by 
Germany,  chiefly  for  electrical  purposes,  and  while 
Japanese  needs  may  also  have  to  be  satisfied  from 
Australia  direct  in  the  near  future,  there  is  but  little 
prospect,  writes  a  daily  contemporary,  of  the  price 
being  for  the  present  lowered  to  a  normal  level. 


DOINQ8    IN    THE     FLEET. 

Our  readers  will  remember  the  son^of  Neptune  who 
recorded  the  benefits  of  a  certain  cocoa  while  engaged 
in  the  alleged  "soldering"  on  of  a  broken  propeller. 
We  quote  the  following  from  The  Fleet  : — 

"  I  saw  you  first  I  "  shouted  C.  S.  Cables,  Mechanical 
O.D.,  as  he  saw  the  lost  propeller-blade  come  floating 
by. 

"  Just  wait  until  I  get  some  solder,  and  I'll  come 
down  and  stick  you  on  again." 

"  Right,  O  !  "  shouted  the  propeller-blade,  as  he 
dived  down.  "I'll  go  down  and  get  ready  for  you — 
but  mind,  don't  forget  to  bring  the  cocoa." 

The  Fleet,  by  the  way  is  a  lively  and  well-written 
illustrated  paper  concerned  with  the  doings  of  the 
navy.  Admiral  Sir  John  Fisher  has  just  expressed 
the  hope  that  it  may  have  the  success  it  deserves — a 
wish  which  we  heartilv  second. 
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AMERICAN     INSTITUTE     OF     ELECTRICAL 
ENGINEERS. 

Judging  by  the  long  list  of  papers  and  the  animated 
discussions  which  followed  some  of  them,  the  twenty- 
second  annual  convention  of  the  American  Institute 
Of  Electrical  Engineers  appears  to  have  been  a  very 
successful  meeting.  The  opening  address  by  the 
President,  Mr.  John  S.  Lieb,  of  New  York,  was  an 
analytical  study  of  the  national  engineering  societies, 
embodying  various  suggestions  for  the  development  of 
the  American  Institute  of  Electrical  Engineers.  The 
following  tables  were  included,  showing  the  member- 
ship in  the  several  classes,  according  to  the  last  official 
reports  and  details  of  cost.  As  a  matter  of  general 
interest,  the  President  also  added  the  subjoined  tabula- 
tion of  the  more  important  European  engineering 
societies  : — 

NATIONAL  ENGINKERING  SOCIETIES  (U    S) 


Name  nnil  Date  of 
Ortjaniz.ition 


American  Sixicty  of  Civil  En 
gineers.  1832 

American    Institute  of   Mitiitu: 
Engineers,  1871 <  - 

Aincrican   Society   gf   Mechan- 
ical Engineers,   1880.    . .  , .  . 

American  Institute  of  Elet^tric- 
al  Engineers,   1884  

•  Including  27  Fellows 


aite 

of 

Report 

Hon 
Mem- 
bers 

F.iU 
Mrm- 
l)crs 

Asso 
Mem. 
hers 

A^so■ 
ciates 

Junior 
.Mem. 
I«.rs 

Jan   1.  1905 

9 

1793 

903 

127 

'367 

Jan.  1.  1903 

7 

.3483 

- 

190 

- 

Jan.  I.  190S 

19 

1913 

237 

009 

Jan.  1.  1903 

2 

481 

2831 

- 

- 

3203 
3080 
2780 
3334 


Entrance  Fe«« 


Annnal  Duea 


Foreicn 

Mitn 


Amer.  Society  Civil  Englneen flO 

Amer  Institute  Mining  Englneen — 

Amer  Society  Mechanical  Engineers.  15 
Amer.  Institute  Electrical  Engineers . .  — 


SiO-SS    $30    $10-15    $10-15  $lS-a5 
10         10         -  10         10 


EUROPE\N    SOCIETIES. 


Name  and  Date  of  Organization 


Institution  of  Civil  Engineers  (of  Great 
Britain)  1818 


Institution  of  Mechanical  Engineers  1847 

Iron  and  Steel  Inst  ,  1869 

tinstitutionof  Electrical  Engineers  1889 
Verein  Deutscher  Ingenteure.  1891 


Report 


Jan.  1.  1905 
Mar.  1.  1903 

Jan  1.  1905 
Aug  31.  1904 
Apr.  24,  1903 

1901 


2191 
2351 
1898 
•1101 
17543 


4116 
1543 


•6597 
t3977 
1009 
:4.30.) 
17549 

3091 


•  Includes  136  Foreign  Members 

•  Not  incltiding  1144  Students  or  Graduates. 

t  Originally  organized  as  the  Society  of  Telegraph  Engineers  and  Electricians  m  1871 
t  Not  including  450  Students  or  Graduates. 
;  Not  including   1107  Students  or  Graduates 

In  suggesting  an  increase  in  the  fees  of  the  Electrical 
Institute  the  President   remarked  that   having  regard 


to  the  new  relations  entered  into  between  the  three 
national  engineering  societies,  which  are  to  occupy 
jointly  the  Union  Engineering  Building,  and  as  the 
societies  have  now  roughly  about  the  same  member 
ship,  it  would  appear  to  be  desirable  to  have  member- 
ship dues  as  nearly  on  a  uniform  basis  as  practicable. 

LEWIS    AND    CLARK     CENTENNIAL     EXPOSITION. 

Ihis  Exposition,  which  has  been  opened  at 
Portland,  Or.,  takes  its  name  from  two  hardy 
explorers.  Captains  Meriwether  Lewis  and  William 
Clark,  who,  with  a  httle  band  of  followers,  pierced 
the  wilderness  a  hundred  years  ago  and  discovered 
an  overland  route  to  the  Pacific  Ocean,  thereby 
adding,  by  right  of  discovery  and  exploration,  a  terri- 
tory of  307,000  square  miles  to  the  holdings  of  the 
United  States  on  the  American  continent.  The 
event  certainly  is  worthy  of  suitable  commemoration 
by  a  centennial  exposition,  and  the  Fair  is  worthy 
of  the  event.  While  smaller  than  the  expositions  held 
at  Chicago  and  St.  Louis,  that  at  Portland  is  by  great 
odds  the  biggest  thing  ever  attempted  in  the  Pacific 
West.  «  Its  world's  aspect  is  secured  by  the  par- 
ticipation of  many  foreign  countries,  while  State 
participation  is  extensive,  and  the  United  States 
Government  has  a  display  and  buildings  which  re- 
present an  expenditure  of  $800,000.  The  Fair  has 
cost  $5,000,000  so  far,  and  its  exhibit  palaces  contain 
displays  worth  five  times  as  much. 

Departing  from  the  precedent  set  at  St.  Louis,  the 
Portland  Exposition  has  no  separate  power  station 
on^the  grounds,  but  has  made  an  arrangement  with 
the ,  Portland  General  Electric  Company  ;  and  for 
the  purpose  of  supplying  power  for  the  Fair,  the 
company  has  included  in  its  plant  two  1,500-kilowatt 
turbines. 

In  the  illumination  of  the  Fair,  about  kxj.ooo 
8 -candle-power  frosted  lamps  are  used  in  outhning 
the  buildings.  There  are  also  5.000  50-candle-power 
Meridian  lamps  used  in  electroUers  on  the  "  Bridge 
of  Nations,"  which  connects  the  Government  Peninsula 
and  the  mainland,  the  "  Lake  Shore  Esplanade," 
which  follows  the  shore  of  Guild's  Lake  for  nearly  a 
mile,  and  the  drive-ways  and  avenues  throughout 
the  grounds.  The  service  is  supplied  through  2,200- 
volt  feeders,  and  is  distributed  to  various  transformer 
pits  located  just  outside  the  buildings.  The  secondary 
wire  distribution  is  117  volts. 
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CONTRACTS    OPEN. 

Earby,  Skipton. — Construction  of  sewage 
tanks,  bacterial  Hlters,  storin-water  filter, 
engine-house,  and  other  works  for  the 
extension  of  the  Earby  sewage  disposal 
works,  for  the  Skipton  Rural  District 
Council.  Mr.  H.  A.  Johnson,  M.I.C.E., 
15,  Exchange,  Bradford      

Neath. — Supply,  laying,  fixing,  and  connect- 
ing electric  light  and  power  mains,  sub- 
stations, switch-boards,  feeding  pillars, 
switch  pillars,  excavations,  and  other 
works  in  connection  therewith  within 
their  area,  for  the  Neath  Rural  District 
Council.  Mr.  H.  T.  Sully,  consulting  en- 
gineer, Scottish  Widows'  Buildings,  Bristol 

Londonderry. — Supply  and  delivery  of 
two  traction  engines,  two  road  sleeping- 
vans,  two  stone-breaking  machines,  for 
the  County  Council.  County  Surveyor, 
County  Court  House,  Londonderry 

Loughborough. — Supply  of  the  following 
materials  and  stores  for  the  year  ending 
July  31st,  1906,  for  the  Gas  and  Electricity 
Committee  :  (i)  oils ;  (2)  engine-room 
stores  ;  (3)  cables  ;  (4)  cable  fittings  and 
accessories  ;  (5)  meters  ;  (6)  D.P.  switches 
and  fuses  ;  (7)  3-b.h.p.  and  upwards  440- 
vult  direct-current  motors  and  starters  ; 
(8)  |-b.h.p.  to  3  b.h.p.  220-volt  direct- 
current  motors  and  starters  ;  (9)  iron- 
mongery and  sundries  ;  (10)  house-Service 
fuses;  (11)  turbine  generator  brushes. 
Schedules  and  forms  of  tender  may  be 
obtained  on  application  to  Mr.  Walter 
H.  Allen,  borough  electrical  engineer, 
Mectricity  Works,  Bridge  Street,  Lough- 
borough   ,. 

London. — For  works  to  be  executed  in 
connection  with  the  partial  reconstruc- 
tion of  four  bridges  carrying  the  Albert 
Embankment  road  over  dock  entrances 
in  the  borough  of  Lambeth  ;  and  of  Mill 
Pond  Bridge,  in  Nine  Elms  Lane,  in  the 
borough  of  Battersea,  for  the  London 
County  Council,  The  chief  engineer, 
Mr.  Maurice  Fitzmaurice,  C.M.G.,  County 
Hall,  Spring  Gardens,  S.W 

Shoreditch. — Extension  of  plant  at  Whis- 
ton-street  generating  station,  including 
two  i,5ookw.  steam  turbo-generators, 
condensers,  pumps,  piping,  etc.  Dr. 
H.  M.  Robinson,  Town  Hall,  Old  Street 
E.C 

Caerphilly.— Urban  District  Council  invite 
tenders  for  supply,  delivery,  laying  and 
erection  of  high  and  low-pressure  under- 
ground cables,  kiosks,  transformers, 
switch  gear,  lamp  pillars,  etc. 


La^t  Day. 


Last  Day 


July  14 


July  17 


July  18 


July  18 


July  18 


July  18 


July  24 


£ak. — For  the  works  to  be  executed  in  the 
construction  of  the  steelwork  required  in 
the  renewal  of  the  superstructures  of  the 
II  remaining  spans  of  Esk  Viaduct  at 
6  miles  50  chains  on  main  line  north  of 
Carlisle,  for  the  Caledonian  Railway  Co. 
Drawings  may  be  seen  at  the  office  of  the 
Company's  District  Engineer,  Princes 
Street  Station,  Edinburgh 

Dublin.— Supply  of  three  electric  loco- 
motives for  haulage  of  refuse  wagons  on 
the  city  tramways  ;  nearly  1,000  yards  run 
of  street  tram  tracks  and  electricity  mains, 
overhead  trolley  wires,  with  street  posts 
and  connections  ;  two  electric  and  one 
steam  capstan,  etc.,  for  the  Cleaning 
Committee.  City  Engineer,  Mr.  Spencer 
Karty,  City  Hall,  Dubhn     


Malvern-— Construction  of  the  rising  main 
from  Bromsberrow  to  the  British  Camp 
reservoir,  and  other  contigent  works  for 
the  Malvern  Urban  District  Council.  The 
work  will  be  divided  into  two  cont.'-acts, 
viz.:  (Contract  No.  3)  6.553  yards  or 
thereabouts  of  lo-in.  cast-iron  pipe 
mains,  complete;  4)  3,t;oo  yards  or 
thereabouts  of  lo-in.  cast-iron  pipe 
mains,  complete.  Also  construction  and 
erection  of  pumping  machinery,  includ- 
ing deep-well  pumps,  Lancashire  boilers, 
and  contingent  works  at  their  new  pump- 
ing station,  Bromsberrow  Heath.  .Mr. 
William  Osborne  Thorpe,  surveyor  and 
water- works  engineer. 

Glasgow.— Supplying  two  twin-screw  steam 
hopper  barges  of  1,200  tons  capacity 
each,  for  the  Trustees  of  the  Clyde 
Navigation.  Mr.  Geo  H.  Baxter,  mech- 
anical engineer,  16,  Robinson  Street, 
Glasgow         


Ebbw  Vale  (Mon.).— For  the  Ebbw  Vale 

Urban  District  Council,  four  sections— 
(Section  A)  cables  ;  (B)  overhead  lines)  ; 
(C)  street  lamps  and  fittings  ;  fD)  meters. 
Mr.  Reginald  P.  Wilson,  66,  Victoria 
Street,  Westminster 

Merthyr  Tydfil.— Erection  of  refuse  de- 
structor plant  capable  of  effectually  burn- 
ing 120  tons  of  refuse  per  day,  together 
with  all  buildings  and  contingent  works 
connected  therewith,  for  the  Merthyr 
Tydfil  Urban  District  Council.  Mr.  T. 
Fletcher  Harvey,  engineer  and  surveyor 
to  the  Council,  Town  Hall,  Merthyr  Tydfil 


July  24 


July  25 


July  26 


Aug.  5 


Sept. 
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COMING    CONTRACTS. 

Dorking. — An  inquiry  has  been  held  into  an  applica- 
tion for  sanction  to  borrow  /^i2,ooo  for  electric  light 
works. 

Shew^sbury. — Two  water  supply  schemes  are  under 
consideration,  one  to  cost  2^148,000,  and  the  other 
_£:88,ooo. 

West  Hartlepool. — A  sum  of  about  ^^4,000  is  to  be 
expended  in  electricity  extensions. 

Frome. — The  Council  have  decided  to  borrow  ;^i  1,000 
for  installing  electrical  supply  works. 

Lady  bank. — A  new  sewage  scheme,  1  estimated  at 
close  on  ;i^5,ooo,  has  been  adopted. 

Barry. — The  Council  have  under  consideration  a 
scheme  to  provide  the  townjwith  a  system  of  electric^ 
tramways. 

Wick. — A  loan  of  ;^7o,ooo  and  a  grant  of  ;^2o,ooo  have 
been  sanctioned  in  connection  with  the  harbour 
extension. 

Marple. — The  Council  are  asking  sanction  to  spend 
_^'3,ooo  on  gaswork  extensions. 

Yarmouth. — An  inquiry  has  been  held  into  an  appli- 
cation of  the  Council  for  sanction  to  a  loan  of 
/io,ooo  for  electricity  extensions. 

CONTRACTS    CLOSED. 

Pontypridd.— Joseph  Wright  and  Co.,  have  received 
an  order  Irom  the  Albion  Steam  Coal  Company,  of 
Pontypridd,  for  two  of  their  patent  improved  King's 
safety  detaching  hooks.  These  hooks  will  be  fitted 
with  special  tackle,  and  will  be  constructed  for  a  safe 
working  load  of  25  tons,  and  will  have  a  breaking 
strain  of  250  tons. 

London. — In  connection  with  the  enlargement  of 
Victoria  Stition,  Messrs.  Andrew  Handyside  and 
Company,  Britannia  Ironworks,  Derby,  and  Messrs. 
Head,  Wrightson,  and  Company,  Teesdale  Works, 
Thornaby-on-Tees,  are  supplying  the  ironwork  ; 
Messrs.  Galloways,  Ltd.,  Manchester,  boilers  ; 
the  Phcenix  Art  Metal  Engineering  Company, 
London,  new  gates  ;  and  Messrs.  Cowans,  Sheldon 
and  Company,  Carlisle,  a  60-ft.  turntable. 

Great  Western  Rail^vay. —Messrs.  Kerr,  Stuart 
and  Co.,  Ltd.,  of  London  and  Stoke-on-Trent,  have 
received  an  order  from  the  Great  Western  Railway 
for  fourteen  steam  motor-saloons.  This  is  the 
largest  order  of  the  kind  yet  given  out.  Each  of 
the  saloons  just  ordered  is  a  complete  train  in  itself, 
the  locomotive  and  the  saloon  carriage  forming  one 
coach  about  70  ft.  in  length. 

Newport  (Mon.). — The  Alexandra  (Newport  and 
South  Wales)  Docks  and  Railway  Co.,  have  in- 
structed Messrs.  W.  Simons  and  Co.,  Renfrew,  to 
proceed  with  the  construction  of  a  powerful  twin- 
screw  bucket  hopper  dredger  of  750  tons  capacity 
lor  the  deepening  of  the  above  port. 

London.— The  Brush  Electrical  Engineering  Com- 
pany, Ltd.,  of  Loughborough,  Leicestershire,  have 
recently  secured  the  following  contracts:  Four 
double-deck  car  bodies  mounted  on  radial  trucks, 
for  the  Scarborough  Tramways  (per  British  Thom- 
son-Houston Company)  ;  five  motor-coach  bodies 
for  the  Great  Northern  and  City  Railway  ;  thirteen 
trailer-coach  bodies,  with  trucks  and  air-brake  gear 
(per  S.  Pearson  and  Son)  ;  and  fifty  sets  of  tramcar 
lifeguards,  for  the  Belfast  Corporation. 


Sheffield.— Messrs.  Davy  Brothers,  Ltd.,  Park  Iron- 
works, Shetfield,  are  supplying  a  new  and  up-to- 
date  armour-rolling  plant  for  th«  Cyclops  Works, 
Shefifild,  of  Cammell,  Laird  and  Co.,  Ltd.  The 
rolls  are  48  in.  in  diameter,  and  14  ft.  in  length. 

Edinburgh.— Bruce  Peebles  and  Co.,  Ltd.,  have 
secured  orders  f ro  n  the  Risca  Collieries,  South 
Wales,  for  1,800  h.p.  in  pumping  and  hauling 
(average  size  180  h.p.);  from  the  Darbishires 
Quarries,  North  Wales,  for  1,500  h.p.  in  motors, 
varying  in  si/.e  from  50  to  150  h.p. ;  and  Irom  the 
Bow  Hill  Collieries,  for  500  h.p.  in  pumping  and 
hauling  plant. 

APPOINTMENTS   VACANT. 

Hull. — A  lecturer  on  electrical  engineering 
is  required  at  Hull  Municipal  Technical 
School.  Salary  ;f2oo.  Dr.  J.T.  Riley, 
Education  Offices,  Albion-street,  Hull    ...     July  15 

West  Bromwich.  — Borough  electrical 
engineer  and  manager  of  the  electricity 
undertaking.  Salary  ;^3oo  per  annum. 
Mr.  Alfred  Caddick,  town  clerk July  17 

Cheltenham.— Borough  electrical  engi- 
neer. Salary  ;£400  per  annum.  Mr.  R. 
Owen  Seacome,  town  clerk  July  18 

Belfast. — Library  and  Technical  Instruction 
Committee  invite  applications  for  the 
position  of  assistant  lecturer  in  electrical 
engineering.  Salary  ;^i6o  per  annum. 
Mr.  Eras.  C.  Forth,  Director  of  Technical 
Instruction July  19 

Newcastle-on  -  Tyne.  —  City  engineer 
and  town  surveyor.  Salary  ^^800  per 
annum,  rising  to  ;^i,ooo.  Mr.  Hill  Motum, 
town  clerk,  Newcastle        Aug.  5 

Leeds.— City  engineer.      Salary  ;£6oo  per 

annum.     Particulars  of  town  clerk  ...         — 

APPOINTMENTS    FILLED. 

Glasgow.— Mr.  G.  Moncur,  B.Sc,  A.M. Inst. C.E.,  has 
been  appointed  to  the  lectureship  in  Civil  Engineer- 
ing at  the  Glasgow  and  West  of  Scotland  Technical 
College. 

Newcastle— The  Council  of  the  Armstrong  College 
of  University  of  Durham  in  Newcastle  has  appointed 
Mr.  J.  Hall,  of  Manchester,  as  demonstrator  in 
mechanical  engineering,  and  Mr.  W.  W.  Firth, 
M.Sc,  as  demonstrator  in  electrical  engineering. 

Alexandria. —  Mr.  William  Henry  Cadman,  B.Sc,  has 
been  appointed  professor  of  science  at  the  Govern- 
ment College. 

Ne^v  Zealand.— Mr.  Albert  E.  Armstrong  has  been 
appointed  chief  electrical  engineer  to  the  Waihi 
Grand  Junction  Gold  Co.,  New  Zealand.  He  will 
supervise  the  erection  and  working  of  the  electrical 
installation  at  the  mine. 

Kilkenny.  —The  appointment  of  Mr.  R.  J.  Gore  as 
engineer  to  the  Kilkenny  Corporation  has  been 
confirmed. 

Birmingham.— Professor  Stephen  M.  Dixon,  M.A., 
has  been  elected  to  the  recently-established  chair  of 
civil  engineering  in  the  University  of  Birmingham. 

Dukinfield.  —  Mr.  Harrison  Veevers,  the  present 
engineer  of  the  Dukinfield  Corporation  Gasworks, 
has  been  appointed  consulting  engineer  of  the 
undertaking. 
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Share    List  of    Engineering,    Electrical,    Iron  and    Steel, 

and  other  Companies* 

The  following  1b  a  comprehensive  list  of  Companlea  In  the  Industries  oovered  by  "Pace's  Weekly,"  In  which  shares  business  Is 
b«lng  currently  transacted.  Additions  will  be  made  from  time  to  time  as  occasion  requires.  We  desire  it  to  be  understood  that  whlleour 
■hare  I<lst  will  generally  be  found  correct.  «•  do  not  hold  ourselves  responsible  for  any  loss  or  Inconvenience  that  may  arls*  from 
yoaslble  Inaccuracies 


X/onsols 


Stock  Exchange  Settling  Days.- 
Aug.  3rd,  Sei)t.  1st.        General  Settlements 


-Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
July  28th.  August  IGth,  3l8t.        Bank  Rate,  March  9th,  1905,  2^  per  cent,. 


1.— ENGINEERING,     IRON, 
COMPANIES. 


AND     STEEL 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Corit*/. 


11,370 


530,000 
100,000 
20,000 


83,334         5        2/6 
f  500,000     100     [  4i% 


1,860,900 
1,160,000 


250,000 

800,000 

4,721 

69,754 
20,250 
5,000 
186,748 
25,000 

ie250,000 
9,000 


6,000 

10 

126,000 

8 

21,000 

8 

10,000 

10 

£160,000 

Stk 

16.800 

10 

9,600 

10 

965,000 

1 

844,000 

5 

£1,850,500 

Stk 

13,000 

5 

"250,000 

1 

20,000 

10 

30,000 

5 

408,505 

1 

47,500 

10 

28,001 

5 

85,000 

1 

18,000 

5 

£  100,00c 

Stk 

Alldays  &  Onions  Pneumatic  Engi- 
neering, Ltd.         .,         ..        ..| 
Do.     Cum.  Pref .  6  per  cent.    . . 
Armstrong  (Sir  W.  G.),  Whitworth 
and  Co.,  Ltd. 
Do.  4%  Cum.  Pref.. 

Do.  4%  Ist  Mort.  Dbs.  Rd.l 

Aveling  and  Porter,  Ltd.,  44%  Reg  ; 

Mt.  Debs.  Red 

Babooek  and  Wilcox,  Ltd.,  Ord.    ..I 

Do.  „     6%  Cum.  Pref. 

Baker  (Joseph)  and  Sons,  Ltd.,  6%j 

Cum.  Pref 

Baldwins,  Ltd.,  5i%  Cum.  Pref.    . . 

Do.  1st  Mt.  44%  Deb.  Stk.  Red. 

Barrow  Hsematite  Steel  Co.,Ld.,0. 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  BaylisB,Ltd.,5% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Ltd.,  4J% 
Ist  Mt.  Debs.,  Red.,Scrip 50%  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 
Do  4%  Deb.  Stock,  Red. 

Beyer,  Peacock  and  Co.,  Ltd.,  Ord. 
Do.  5J%  Cum  Pref.  ' 

Do.  4i%  Red.  Deb.  Stock 

Bolokow,  Vaughan  and  Co.,  Ltd..  O. 
Nos.  1-1,629,760 
Do.  Nos.  1,639,101-8,500,000 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1-1,160,000 
Do.  Ord.,  Nos.  1,160.001-1,750,000 
Do,        5%  Cum.  Pref.    .. 
Cammell,  Laird  &  Co.,  Ltd.,  Ord. 

Do.  5%  Cum.  Pref. 

Clayton  &  Shuttleworth,  Ltd.,  Ord. 
Do.      5%  Cum.  Pref 
Do       4%  1st  Mort.  Db.  Stk.  Red 
Consett  Iron  Co.,  Ltd.,  Ord. . 
Crossley,  Bros  ,  Ld  ,  Ord.  40340/97370 

Do.        5%  Cum.  Pref 

Delta  Metal,  Ltd.  Shares 

Dorman,  Long  &  Co.,  Ltd 

Do.    4%  1st  Mort.  Perp.  Deb.  Stk. 

Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 

Dunlop  (James)  *  Co.,  Ltd.,  Ord,. . 

Do.  6%  Cum.  Pref. 

Bbbw  Vale  Steel,  Iron  &  Coal  Co., 
Ltd 
Do.  do.  do. 

Elliott's  Metal,  Ltd , 

Do.     Cum.  Pref.  5% 

Do.    Deb.  4%        

Fairfield  Shipbuilding  &  Engng.Co. 
Ltd.,  6%  Cum.  Pref. 
Do.      44%  Mort.  Deb.  Stk  .Red. 
Fleming*  Ferguson,  Ltd,  Ord.  Nos. 

1/9000 

Do.  5%  Cum.  Pref.  Nos.  9001/15000 
Eraser  &  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref.       3 

5%   Galloways,    Ltd.,  5%    Cum.  Pref.' 

I        18001/28000 10 

4%  j        Do.        4%  Ist  Mort.  Deb  Red..    100 
10/-    Greenwood  &  Batley,  Ltd.,  Ord.  .. 

7%     !     Do.    7%  Cum.  Pref 

1/-     Guest,  Keen  &  Nettlef olds,  Ltd.  Ord. 

Do.        5%  Cum.  Pref 

Do.        l%Irred.Mort.Deb.Stk 


44% 
10% 

5% 
3/- 
1/6 


8 
6 

1 

5 
100 

100 
1 
1 

5 

1 

100 

44 


10 
100 

1 

1 
100 

1 

12/- 

15/- 

1 

10 

5 

5 

1 

5 

100 

74 

10 

10 

1 

1 

100 

5 
1 
I 

18 

10 

8 

10 

100 

10 
100 

10 
10 
3 


1|—  2i 
4|—  45 

3i  -  8;; 

58-  5f 
102— 104* 

96  —  99* 
8?-   SS 

14- i» 

43-  5i 

1  -  1* 

101—108* 

1ft-   lA 

4i-4g 

4?-5i 

102—104* 
12  -  124 
98—100* 
A-  4 
f-  I 
94  -97* 


Ift-lilr 
IIJ-IU 


2/6 
4% 
2/6 
3/6 
4/6 
3/- 
1/6 
74% 
11- 
7Jd. 
3/- 


Gwynnes,  Ltd.,  5%  Cum.  Pref, 
Had  field's  Steel  F'dry  Co.,  Ld.,  Ord. 
!        Do.        44%  Cum.  Pref.  ..      .  .. 

Hall  (J.  &  E.),  Ltd.  6%  Cum.  Pref... 
Harvey  United  Steel  Co.,  Ltd, 
Hawthorn.  Leslie  &  Co.,  Ltd.  Ord. 
Head,  Wrightson  &  Co.,  Ltd. 
Hill  (Richard)  &  Co.  (1899)  Ld.,  Ord. 
Do.        6%  Cum.  Pref. 


6%  iHornsby  (Richard) &  Sons,  Ld,,Ord, 
i  6%  Cum.  Pref. 


10 
10 

1 

5 
100 

5 

1 
10 

6 

1 
10 

5 

1 

5 
100 


Present 

Amount 

Subgcrlbed. 


a-  1 

5i-54 
lUO  -102* 
81  -32 
15?— 16 
111—115 

?*-  ?i 

35 —   S2 

87  —91* 
2|^3i 

I  -1* 

84-  94* 

64-7i« 
41-    5J 

H-  9i 
9S-  95 

11  —  12 
100  —103 

12J-124 
94-10 
4  -44 
5i-    6i 

6—7* 

884—894* 

5i-5i 

104  -  11 

2i-2i 

6J-64 

102  —104* 

2—3 

34-   Si 

10*-  11* 
5-  54 
Ift-lft 
97—    99* 
43—  5i» 

H-H 

4J—  6 
98—100 


750,000  1 

25.000 

£250,000  ' 

37,500  i 

49,537 

300,000 
50,000  I 
40,000  ! 

200,000 

£300,000  , 

40,000 

210,000 
75,000  1 

£75,000 
21.948 
14,248 
6,000  { 

78,000 
80,000 
£250,000 
122,000  ; 

50,000 
70,000  ; 
£400,000  I 
20,000 
65,000  I 
18,000 
230,000 
126,938 
73,062  I 
£330,000  i 
350,000 

£350,000 

£350,000 

35,000 

275  000 

300,000  I 

£300,000  I 

£115,300 

£97,900 
250.000  ! 
300,000  ; 
£300,000 
49,560 
£125,240 
25,000 
25,000 
£250,000  I 
85,000 
55,000 
634,782  I 

538,845 

£240,000 

300,000 

£200,000 

£148,500 

£160,000 

10,000 

$508495200 

$360814100 

$162268000 

3,350,000 

750,000 

£750,000 

£1,250,000 

£1,000,000 

225,000 

500,000 

£300,000 

7,637 

300 

66,666 

66,666 

£246,641 

£150,000 


Howard  Ik  Bullougb,  Ltd.,  Ord.     . . 
Do.    6%  Pref.  (Non-Cam.) 
Do.    4%Deb.  Stk.,  Red.  after  190s 

Kynoch,  Ltd 

Do.    Cum.  Pref.  6% 

Lambert  Broh,  Ltd.,  Ord ' 

Do.        54%  Cum.  Pref 


6% 
1/- 
1/21 

44% 

24% 

5% 


6d. 


.0/     Q 

2/li  ^Leeds  Forge  Co  ,  7%  Cum.  Pref.    ..'.      8 

7id    .Lysaght  (John),  Ltd.,  6%  Cum.  Pf.        1 

44%       Do      44%  1st  Mt.  Deb.  Stk., Red.    100 

5/-    'Mather  &  Piatt,  Ld.,  6%  Cum.  Pref  ;     10 

6id.    Measures  Bros.,  Ltd.,  Urd I 

68d.  I        Do.    64%  Cum.  Pref 1      1 

44%  '        Do.    44%  Ist  Mrt.  Db.  8tk.,Red,,  100 

2/6    Muntz  Metal,  Ltd 5 

5%        Do.     Pref.  5%  » 

Nantyglo  and  Blaina   Iron  Works,! 

Ltd.,  8%  Cum.  Prel.i  634 
N.  Brit.  Loco.  Co.,  Ltd.,  6%  Cm.  Pf.  10 
Nortb-Eastern  Steel  Co.,   Ltd., 

44%l8tMrt.Db.Stk.,Red.'  100 
Pearson  &  Knowles  Coal  and  Iron' 

Co.,  Ltd.,  Ord.,"B"i      6 

Do.        6%  Cum.  Pref.  "A"     ..1      5 

Pease  &  Partners,  Ltd.,  Ord.         . . !     10 

Do.        4%  Perp.  Deb.  Stock    .   '  100 

Peeble8(Bruce)  &  Co.,Ld.,  6%  Cm.P.l      6 

Pooley  (Henry)  &  Son.,  Ltd.,  Ord  . .       1 

Do.        64%  Cum.  Pref 6 

Projectile  Co.  (1902),  Ltd.,  Ord.     . .        1 

Rbymney  Iron  Co.,  Ltd '      6 

Do.        New  I      6 

Do.       5%  Mort.  Deb.,  Red.    . .    100 
Riobardsons,  Westgarth  &Co.,Ltd., 

Ord.  860,001— 700,000     ..'      1 
Do.  6%  Cum.  Pref.i      1 

Do.       44%  Perp.  Deb.  Stock  . .  |  100 

Ruston,  Proctor  &  Co. ,  Ltd 1    10 

Scott  (Walter)   Ltd.,  Ord 1 

Do.  6%  Cum.  Pref.    ..       1 

Do.  4%  Perp.  Deb.  Stk.    100 

Sbeltonlron,  Steel  and  CoalCo.,Ld.i 
Ist  Charge  5%  Debs..  Red  . . 
Do.     6%  2nd  Mort.  Debs.,  Red. 
South  Durham  Steel  &  Iron,  Ltd. Or. 
Do.  6%Cum.Pref... 

Do.        44%  Per.  Deb.  Stock 
Steel  Co,  of  Scotland  Ord.  1/49560. . 
Do.        5%  Trust  Mort.  Deb.    . . 
Stephenson  (Robert)  &  Co.,  Ltd., Or. 
Do.         64%  Cum.  Pref.     . . 
Do.        4%  Perp.  Deb.  Stock 
Stewarts  &  Lloyds,  Ltd.,  Ord. 

Do.        6%  Cum,  Pref 

Swan,  Hunter  &  Wigham- 

Richardson,  Lim.  Ord. 

Do.    5%  Cum.  Pref 

Do.    4J%lstMort.DebStk.Red 

Thames  Iron  Works,  Shipbuilding  I 

A  Engineering  Co., Ltd. ,5%  Cum.Pf.       1 

Do.    4%Irredeem.lstMort.Deb.    100 

Thornycrolt  (John  I.)  &  Co.,Ltd.Or.       I 

Do.  do.      6%  Cum.  Pref.       1 

iTylor  (J.)  4  Sons,  Ltd.  5%  Cum.Pf.'    10 

lUnited  States  Steel  Corp.  Com.Stk.  $100 

Do.  7%  Cum.  Pref.  Stock  $100 

Do.    10-60yr.5%Skg.Fd.O.Bd8.  $1000 

Vickers,  Sons  &  Maxim,  Ltd. Ord..       I 

Do.    5%  Non-Cum.  Pref.         . .       1 

Do.    5%  Non-Cum.  Pref.  Stock.    100 

Do.    4%  Ist.Mort.Deb.Stk.Red.    100 

!         Do.    44%  2nd  Mort.  Debs.,Red.    100 

iWeardale  Steel,  Coal  &  Coke, 

Ltd.,Def.  Ord.       1 
i        Do.        6%  Cum.  Pref.  Ord.      ..       1 
Do.        4%  Perpetual  Deb.Stock   100 
WeldlesB  Steel  Tube,   Ltd.,  Cum. 

Pref.  64       5 
Do.       Mort.  Deb.  44%     ,.        ..100 

Willans  &  Robinson,  Ord 5 

Do.       6%  Cum.  Pref. 


tit 

79  —  81 
'2J-12i 


—  31* 


a-  h 


7*d. 

4% 


44% 

8/. 

3/-  

4%  I        Do.       4^l3tMort.Deb.8tk.Red   100 
44%    Yorkshire  Iron  &  Coal  Co.,  Ltd., 

44%l8tMort.  Deb.  Stk.  Red.    100 


74  — 76« 


Stocks  and  Shares  marked  ♦  are  quoted  ex-diTidend. 
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11.  — ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— CoJttfZ. 


70,000 
125,000 
120,000 
100,000 

100.000 
£500,000 
£200,000 

400,000 

£616,358 
105.731 
150,000 

£126.000 

£125.000 
85,000 
40,000 

£200,000 
85,000 

£100,000 
62,000 
61,000 

£800  000 
283,334 

£238,834 
99,261 


17,139 

£344,028 

£100,000 

112,100 

31,390 
£200,000 

10,248 
£100,000 

25,000 

£200,000 
85,000 

85,000 

£50000 

50,000 

£800,000 

7,500 

100,000 

87,860 

£150,000 


i 

Last 

8 

Divi- 

1 

dend. 

'       CD 

1 

6d. 

1 

7id. 

1 

vn 

6 

4/- 

5 

8/- 

Stk 

44% 
4i% 

Stk 

5 

8/- 

Stk 

4% 

2 

2/- 

2 

2/4* 

Stk 

Stk 

44% 

5 

7/6 

5 

2/6 

Stk 

4*% 

3 

1/6 

— 

5% 

6 

10/- 

5 

»/- 

Stk 

44% 

1 

6d. 

Stk 

4% 

6 

1/6 

6 

2/6 

Stk 

4% 

Stk 

6% 

2 

1/7* 

2 

Stk 

10 

7/6 

Stk 

5% 

10 

5/- 

Stk 

4% 

6 

10/. 

5 

2/8 

Stk 

44% 

10 

6/- 

100 

4% 

1     10 

I 

8% 

19 

24/- 

100 

•4% 

Cloilng 
Prices. 


Present 

Amount 

Subscribed. 


Alli«nceElec.Co.,Ltd.5%Cuin.Pf.  1 

AronElec.Meter  Ltd.,6%Cum.Pf.  1 

Bell's  Aebes-tos  Co.,  Ltd 1 

British  Insulated  &  Helsby  Cables 

Ltd.,  Ord.        ..  5 

Do.  6%  Cum.  Pref 5 

Do.  4J%lstMort.Deb.  Stk.Rd.  100 

British  Thomson-Hou8tonCo.,Ltd., 

4J%  Ist  Mort.  Deb.  Stk.  Red.  . .  100 

British  Westinghouse  Electric  and 

Manufao.  Co.,  Ltd,,  S%  Pref.  . .  5 

Do.        4%  Mort.  Deb, Stk.  Red... I  100 

Brush  Eleo.  Enging.  Co., Ltd., Ord. . :  2 

Do.        6%  Pref |  2 

Do.       4J%Perp.lstDeb.8tk...l  100 

Do.        44%Perp.  2nd  Deb.  Stk.j  100 

Callender's  Cable*  Constn. Ltd. Ord.  5 

Do.    5  %  Cum.  Pref 5 

Do.    4J%l8tMort.Deb  8tk.Red.|  100 

Crompton  (ft  Co.,  Ltd i  3 

Do.        5%  1st  Mort.  Reg.  Debs.  100 

Dick,  Kerr&Co.,Ltd..Ord.           ..  6 

Do.      6%  Cum.  Pref 5 

Do.      44%  Deb.  Stock,  Red.    . .  100 

Donlton&Co.,Ltd.,5%  Cum.  Pref.  I 

Do.    l8tMort.4%Iree.Deb.8tk.  100 

Edison  and  Swan  United  Electric 

Light,  Ltd.,  "A"  Shares 

Nos.  1-99,261        . .         . .  8 

Do.    "A  "  Shares  No8.01-017,189  5 

Do.    4%  Deb.  Stock  Red.        . .  100 

Do.    5%  Second  Deb.  S^k.  Red.  100 

Electric  Construction  Co..  Ltd.     ..  2 

Do.    7%  Cumulative  Pref.       ..  2 

Do.    4%  Perp.  1st  Mt.  Deb.  Stk.  100 

Evered  end  Co.,  Ltd 10 

Perranti,  Ltd.,  5%  Ist  Mort.  Deb. 

Stock,  Red 100 

Gen.    Elect.    Co.  (1900),  Ltd.,  5% 

Cum.  Pref.  10 

Do.    4%l8t.  Mt.  Deb.  8tk..Red.  100 

Henley's  (W.  T.)  Telegraph  Works 

Co..  Ltd.,  Ord.  6 

Do.        4J%  Cum.  Pref 6 

Do.        44%  Mt.  Deb.  Stk.  Red.  100 

India  Rubber.  Gutta  Percha  & 

Telegraph  Works  Co.,  Ltd.,  10 

Do.        1st  Mort.  Deb.  Red.     ..  100 

Parker,  Thos.,  Ltd 10 

Scott  (Ernest)  A  Mountain,  Ld.,Ord.  1 

Telegraph   Construction  and  Main- 
tenance Co.,  Ltd.  12 
Do.        4%  Deb.  Bonds  . .         ..I  100 


III.— ELECTRIC    TRACTION. 


0 


54—6 

54—  6 
101  —104* 

100-102 

2i-2i 
87  —  t9* 

,  .'=.»^ 

I  92  —  «5 
'77—80* 
I  10  —  11 

64-5? 
106  —108 

li-  24 
]  94— 99%» 

7|-  8J 

5|—  6 
1 104  —106* 
I  14-  1|* 
il06  —109* 


li-  1| 
2  —  24 

88  —  88» 

89  —  94 

95  —  98 
11  —  18 

90  —  96 

94—  10* 
97-101 

114— 12J 
61-51 
109—111 

i 

I  164-164 
100  —108 
'    64—    7 
16/8—16/9 

i  81  —  38 
1 101  —103* 


Present 

Amount 

Sabsoribed 


Last 
Wvl- 
dend. 


120,000 

260,007 

£280,000 

6 
6 

Stk 

20,000 
10,000 
£46,300 
£191.326 
75,606 
59,394 
75,000 

10 

10 

100 

Stk 

1 

1 

5 

75,000 
£425.000 
£200,000 

5 
Stk 
Stk 

138,801 

156,437 

£1,000,000 

£250,U00 

100,000 

10 
10 

Stk 

Stk 

6 

40,500 
^7,000 

5 
5 

5/- 
2/6 


12/- 
6/- 
6% 

44% 

11-ld 


2/6 
44% 

6% 

6% 
6/- 
6/- 
5%^ 
44% 
2/6 

8/- 
8/- 


Paid 
up. 


Closing 
Ftloes. 


Anglo-Argentine  Trams  Co.,  Ld.,Or.       6 

Do.  5%  Cum  Pf.       6 

Do.  Permanent 

6%  Debenture  Stock,  1888   . .    100 

Barcelona  Trams  Co.,  Ltd.,  Ord.    . .      10 

Do.  5%  Cum  Pf. Shares      10 

Do.  5%  Debs.,  Red.  ..    100 

Do.  44%Red.Deb.Stk.i  100 

IBathElec.Trams.Ld.,  Pf.Or.         ..|      I 

Do.  5%  Cum.  Pf.        . .       1 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 5 

Do.  5%  Cum.  Pf.        . .       6 

Do.    44%  Ist  Deb. Stk.,  Red.    100 
Brit.  Columbia  Eleo.  Rly.  Co.,  Ltd., 

Def.  Ord.  Stock      ..        ..100 

Pref.  Ord.  Stock     ..      -..100 

Brit.  Electric  Traction,  Ltd.,  Ord.j     10 

Do.        6%  Cum.  Pref.  . .         . .  |     10 

Do.        5%  Perp.  Deb.  Sik.       . . ;  100 

Do.        4%  2iid  Deb.  Stk.  Red. .    100 

Buenos  A;res  &   Helgrano  Electric 

Trams,  Ltd.,  Oid.  5 
Do.  "A"  6%  Cum  Pref.  ..  6 
Do.        "B"  do.  6 


Last 
Divi- 
dend. 


Paid 
up. 


Closing 
Prices. 


140  —143 
13  —  14     1 

94-  10*  ; 

99  —102    : 
I  96  —100    < 

«-iAi*  j 
ij-  i|  : 

92  —  96*  i 

105  —108    I 

98  —101 

9i—  9J 

a*-  llj  I 

122—  121     ! 

97  —  99    1 

i 

8  —  3J    I 

5i—  54 


£200,000 

Stk 

5%     1 

£220,000 

100 

6% 

102,268 

£350,000 

480,000 

40,000 

6 

Stk 

1 
6 

5/- 

44% 

6d. 

2/6 

£300,000 
£120,000 

100 

Stk 

4% 
5% 

60,000 

10 

6/- 

59,987 
30,000 

10 

5 

6/- 
2/6 

£150,000 
125.000 

Stk 
10 

4% 
5/- 

£1.031,000 
£60,000 

Stk 
Stk 

4% 
5% 

314,016 

500,000 

£350,000 

50,000 

1 

1 

Stk 

5 

6d. 

1? 

110,923  8 

£160,000  ;  100 

£196,200  1   Stk 

24,500  10 

24,600  10 

£220.000  Stk 


3/2i 
i  84% 

I     6% 

!    10/- 

I      5/- 
■  44% 


Buenos  AyresElec.Trams  Co.  (1901) 

Ltd.,  6%  Db.  Stk.,  Red.!  100       96 
Buenos  Ayres  Gd.  Nat.,  Ltd.,  6% 
Ist  Deb.  Bds. 
Calcutta  Tramways  Co.,  Ltd. 

Do.        44%  Ist  Deb.  Stk.,  Red. 

Cape  Electric  Tramway's,  Ltd. 

City  of  Birmingham  Trams  Co., Ltd. 

5  %  Cum.  Pref. 

Do.        4%  Ist  Mort.  Debs.  . . 

Colombo  Elec.  Tram.  &  Light.  Co., 

Ltd.,  5%  1st  Mort.  Deb.  Stk.  Red.    100    |101  —103+ 
Dublin  United   Trams.   Co.   (1896), 
Ltd.,  Ord.     .. 

Do.    6%  Pref 

Isle  of  Tbanet  Elec.   Trams,   and 
Light.  Co.,  Ltd.,  5%  Cum.  Pief. 
Do.    4%  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

5%  <  um.  Fret 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb   Stock,  Red 

Metropolitan  Elec.Trams,  Ltd.,  Def 

Do.  5%  Cum.  Pref 

Do.  44%  Deb.  Stock,  Red. 

New  General  Traction    Co.,  Ltd.,j 

6%  Cum.  Pref \      5 

North  Metropolitan  Tramways  Co . .  j      8 
Do.  34%  Mort.  Debs.  1  100 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock,  Red. .    100 
Potteries  Elec. Traction  Co.,Ld.,Or.      10 
Do.  5%  Cum.  Pref.     ..      10 


100 
5 

100 
1 

5 
100 


6 
100 


10 
100 


98* 

99  -102+ 
i  S3—  9J 
106  ■ -108* 

li-    14 

ih-    64 
99  —102 


134-  144 
15  —  16 

2S-    3i 

88  —  88* 

94-10* 
98  —101* 


100 

101  —108* 

1 

f2-   \i 

1 

i-iA 

100 

104  -106* 

Do.  44%Deb.Stk.,Red.l  100 


I  4-  14 
I  44-  5 
'90-96* 

108  —106* 
I    fcf-     9i 

9i    n 

101  —104 


IV.— ELECTRIC   LIGHTING   AND   POWER. 


Present 

0 

1 

I  Last 

Paid 

Closing 

Amount 

S) 

;  Divi- 

Name. 

up. 

Prices. 

Subscribed. 

Si 
X 

1  dend. 

7,600 

10 

i4/- 

Bournemouth  &  Poole  Elec.8up.Co., 

Ltd..  Ord.     .. 

10 

llf-  12i 

7,500 

10 

4/6 

Do.        44%  Cum.  Pref. 

Do.        6%  Cum.  Second  Pf .     . . 

10 

10—  104 

7,600 

10 

6/- 

10 

IIJ-  12J 

£70,000 

stk 

44% 

Do.        44%  Deb.  Stock  Red     . . 

100 

106  -Its* 

14,000 

6 

3/6 

Bromley(KeDt)Elee.Lt.  APr.Co.Ld 

6 

5i—  5a 
108  -id 

£60,000 

Stk 

44% 

Do.      do.    44%  1st  Deb.  Stk.  Red. 

100 

27,507 

5 

5/6 

Brumpton&Kensington  Elec. Supply 

Co.,  Ltd.  Ord.      . . 

6 

9  —  10 

12,493 

6 

8/6 

Do.        7%  Cum.  Pref.  Shares. . 

6 

9-10 

60.000 

6 

6/- 

Calcutta  Elec.  Sup.  Cor.  Ltd., Ord. . 

6 

9-94 

£288,782 

Stk 

4% 

Central  Elec.  Sup.Co.,  Ltd.,  4%  Gua. 

Deb.  S.k.     .. 

100 

103  -loe 

70,000 

6 

4/-    1 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

6 

64-   74 

80,000 

6 

2/8 

Do.           do.    44%  Cum.  Pref... 

6 

54-    5: 

£360,000 

Stk 

4% 

Do.           do.    4%  Deb.  Stk.  Red. 

100 

104   -106 

41,436 

6 

3/9 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

6 

84-   b4 

£150,000 

Stk 

44% 

Do.        do.    44%  Deb.  Stk.,  Red 

100 

IC8  —110* 

70,595 

10 

7'- 

City  of  London  El.Lghtg.Co.,Ld.,0. 

10 

lOf-  UJ 

40,000 

10 

61- 

Do.      6%  Cum.  Pref.  . . 

10 

18  -  14 

£400,000 

Stk 

5% 

Do.      5%  Deb.  Stk.,  Red      . . 

100 

122  —126* 

£300,000 

Stk 

44% 

Do.      44%  2nd  Deb.  Stk.,  Red 

100 

103  —105* 

40,000 

10 

6/- 

County  of  London  Elec  Supply  Co., 

Ltd.,  Ord. 

10 

74-84 

30,000 

10 

6/- 

Do.        6%  Cum.  Pref 

Do.        44%  Deb.  Stk.,  Red.    .. 

10 

114-124 

£400,000 

Stk 

44% 

100 

111  —114* 

70,000 

5 

2/6 

Edmnndson'f  Elec.  Cor.  Ltd.,  Ord. 

6 

5i-6J 

70,000 

6 

8/- 

Do.        6%  Cum.  Pref 

6 

6  —  6J 

£300,000 

Stk 

44% 

Do.       44%lstviort.Db.8tk.Reg 

100 

107  —109 

£80,000 

Stk 

6% 

Electric  Lighting  &  Traction  Co.  of 

Australia,  Ltd.  6%  Deb.  Sik.Red. 

100 

85  —  90* 

10,000 

6 

/6 

Folkestone  Elec.  Supply  Co.,  Ld. ,  0. 

5 

6i-5J 

£50,000 

Stk. 

44% 

Do.        44%  1st  Deb.  3tk.,  Red. 

100 

lUl  —  lu4 

15,000 

10 

Havan»ElectriciiyCo.,Ltd 

10 

94—  104 

13,000 

E 

6/- 

Hove  Elec.  Lighting  Co.,  Ltd.,  Ord. 

5 

72-  8i 

£50,000 

Stk 

44% 

Isle  of  Wight  illeotric  Light  &  Power 

Co.,  Ltd.  44"^  Deb.  Stock,  Red. 

100 

100—103 

160,000 

1 

— 

Kalgoorlie  Electric  Power  &  Light- 

ing Corp,  Ltd.,  6%  Cum.  Pref. 

1 

i- 

21,000 

6 

7/- 

Kensington  and  Knightsbridge  Elec- 

, 

tric  Lighting  Co.,  Ltd.,  Ord.  .. 

6 

104—  iij 

stocks  and  Shares  marked  *  are  quoted  e.x-iividend. 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


iei86,000 


111,000 

60,000 

£871,895 

100,000 

76,121 

220,000 

250,000 

£260.000 

10,852 
«59,000 

16.500 
£50,000 
£84,700 

40,000 

20,000 

£150,000 

12,000 

£50,000 
65,000 
100,000 

50,000 
£100,000 
50,000 
30,000 
£200,000 
110,000 

28,161 


8tk 

4% 

8 

im 

5 

8/- 

Stk 

*% 

10 

11/- 

6 

3/8 

8tk 

*4% 

Stk  8J% 

-  j  *H 

10  8/- 

100  4% 

5  4/6 

Stk  I    4% 

100  '  4i% 


9/6 

3/6 
8i% 
4/- 

*% 
4/- 


5 

Stk 

6 

Stk 
5 
1 

1 

Stk 

5 

5 
Stk 

5 


Bid. 

4i% 
2/6 
2/6 

44% 
7/6 

2/6 


Kensington  and  KnigbtsbridgeElec-i 

trio  Lighting  Co.,  Ltd.,  and  thel 

Netting  Hill  E'ectrio  Lightingi 

Co.,  Ltd. ,4%  Deb.  Stock,  Red.* 

London  Else.  Supply  Corp.,  Lid.,Ord.! 

Do.    6%  Pref I 

Do.    4%l8tMort.Db.8tk.,Red.! 
Metronolitan  Elec.  Sup.  Co.,Ld.,Or. 

Do.    4*%  Gum.  Prel i 

Do.  4J%  l8t  Mort.Db.8k.,Red.: 
Do,  34%Mort.Deb.Stk  ,Red. 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution. Ld., 4  J%l8tMort.Deb. 
Netting  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 
Do.  4%  1st  Mort.  Debs,     . . 

Oxford  Electric  Co.  Ltd.,  Ord. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

44%  20-yr.  Ist  Mort.Deb 
St.  James'  &  Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  8J%  Deben.  Stock,  Red 

Smithfleld  Markets  Elec.  Supply 

Co..  Ltd.  Ord. 
Do.        4%  Debenture  Stk  Red. 
South  London  Elec.  Sup.  Co.,Ltd.O. 
South  Metropolitan  Elec  Light 

&  Power  Co.,  Ltd,  Ord. 

Do.        7%  Cum.  Pref 

Do,        4J%  Ist  Deb.  Stock  Red. 
Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.    5%  Cum  Pref 

Do.    4J%  Ist  Mort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
Do.        5%  Cum.  Pref 


100     101  —104 


n  -  if 

105  —108 

H-4J 

54-  5S 

104—106 


v.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 

Amount 

Subscribed. 


Last 
Divi- 
dend. 


Closing 
Prices. 


£34,800  I  100 


10 

Stk 

Stk 

Stk 

5 


•     25,000 

£763,580 

£3,118,210 

£3,118,210 

44,000 

1 15,000,000  4:100 

£1.903,856  i  Stk 

16,000  10 

6,000  i  10 

6,000  5 

£30,000  50 

60,710  t  20 

£85,800  I  100 

£300,000  100 

£200,000  25 


800,000 

£602,400 

£4,000,000 

£2,000,000 

£1,836,814 

150,000 

£58  700 

17,000 

72.680 

£1,983,333 

£1,966  667 

250,000 

£2,000,000 

£68y,;.9a 

179,313 

50,000 

£100,000 

11,839 
58,000 
40,000 
£179,947 
15,()0'J 
£30,008 
150,000 


10 

Stk 
Stk 
Stk 
Stk 
10 

100 

25 
I 

Stk 
Stk 

5 
Stk 
Stk 

1 

1 
100 

8 

6 

6 
Stk 
10 

24 
100 


4% 


15/- 
30/- 
2/- 
3/- 
$2 
4% 
5/- 
10/. 
2/- 
5/- 

44% 
8/. 

44% 

K^ 
4% 

2/6 

4% 
25/- 
17/6 
4% 
5/- 

44% 

12/6 
7id. 

6% 

5% 

2/6 

34% 

4% 

7|d. 

4% 

4/- 
3/- 
3/6 


4% 


African  Direct  Tel.  Co.,Ld.,4%Mt. 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Tel.  Co..  Ltd.,  Ord. 

Do.  6%  Preferred  Ordinary 

Do,  Deferred  Ordinary     . . 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co.,  Capital  Stk. 

Do.  Sterl.500-yr4%Deb.  Stk.,Red. 

Cuba  Submarine  Tel.  Co.,Ld.,Ord. 

Do.        10%  Preference  .. 
Direct  Spanish  Telegraph  Co.,  Ord. 
10%  Cum.  Preference 

Do.        4i%  Dftbs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

4*%  Reg.  Debs. 

East.  &  a.  African,  Ld., 4%  Mt.  Dbs. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy). . 

Eastern  Extension,  Australasia  and 

China,  Ltd.. . 

Do.    4%  Mort.  Deb.  Stk.,  iPerp. 
Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  %  Prel. 

Do.        4%  Mort.  Deb 

Great  riorthern  Telegraph  Co., Ltd., 
(of  Copenhagen)  . . 
Halifax  and  Bermudas  Cable  Co., 

Ltd.,  4i%  1st.  Mort.  Debs.  Red. 
Indo-European  Tele.  ■!o.,Ltd. 
Monte  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deferred 

Do.        5%  Non-Cum.  3rd  Pref. 

Do.        34%  Deb.  Stk.,  Red.     . . 

Do.        4%        do.        do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.       6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Reuter's  Telegram  Co.,  Ltd. 
Uniied  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5%  Deb.  Stock,  Red.    . . 
W.  African  Telegraph  Co.,  Ltd. 
West  Coast  of  America,  Ltd. 
Do.    4%  Deb.  Guar,  by  West.Tel. 


98  -101* 
2i-    2| 
59  -  61 
106  -107 
14;- 14? 
6|-7J 


100 
100 


25      100|102i% 


35 


nii-ns; 

1034—1054 

54-  53 
99  — lOl* 

1014-1034* 

97  — 100* 
7*-  8 
6|—  7i 
5  gi* 

106— 1(«* 
84-9 

A- A 

99  — 10I» 


88,321 
84,668  I 
4,669 
£80,000 
207,980 
£75,000  I 
618,916  I 


W.India&Pftn»maTeleg.Co.,Ld.,Or. 

Do.       6%  Cum.  I8t.  Pref. 

Do.        6%  Cum.  3nd  Pref. 

Do.        6%  Deb 

Weatern  Telegraph  Co.,  Ltd. 

Do.     6%  Debs.,  3nd  Series,  1906 

Do.     4%  Deb.  Stock,  Red. 


10 

10 

10 

100 

10 

100 

100 


5f- «i 

101  — 104* 
I  184  -'4* 
100  -102» 
(101  —108^ 


VI.— SHIPPING    COMPANIES. 


32,500 


£825,000 
£672,900 

10,000 

£600,000 
£760,000 

60,000 

40,000 
£461,430 

1,200.000 
26.338 
36,768 

£150,000 
65,000 
40,000 

£200,000 
141,500 


£1,160,000 
16,000 
89,076 


Stk 


£1,160,000      Stk      5  % 


6/6 


19% 
80/- 
2/6 


Anchor  Line  (Henderson  Bros.), 
Ltd.,  6*%  Cum.  Pref. 
Do.  44%  Red.  let  Mort.  Deb.Stk. 
British  &  African  Stm.  Nav.  (1900) 
Ltd.,  44%  1st  Mort.  Deb.  Stk.  Red. 
Bucknall  Steamship  Lines,  Ltd., 

54%  Cum.  Pref. 

Do.        44%  Ist  Mort.  Deb.  Stk. 

Clan  Line  Steamers,  Ltd.,  44%  D«b. 

Stk.  Red.     .. 

Canard  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000. . 

Do.  Nog.  60,001-100,000 

Elder  Dempster  Shipping,  Ltd. ,4*% 

Ist  Mort.  Deb.  Stk.     . . 

Parness,  Withy  A-  Co.,  Ltd.,  Ord.. . 

Gen. Steam  NaTigfttionCo.,Ld.,Ord. 

Do.    Non-Cum.  6%  Pref 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

Houlder  Line,  Ltd., Ord 

Do.    54%  Cum.  Pref 

Do.    44%  Ist  Mt.  Deb.  Stk.  Red. 

Leyland  (Predk.i.ACo..  (1900), Ltd., 

5%  Cum.  Pref.     . . 

Peninsular  and  Oriental  Steam  Nav. 

Co.,  5%  Cum.  Pref.  .. 

Do.        do.        Deferred 

Royal  Mail  Steam  Packet  Co.  Ord.. 

Shaw,  Savill  &  Albion,  Ltd.,  5% 

Cum."  A"  Pref.. 

Do.        "B"Ord 

Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

Do.        44%  Cum.  Pref 

Do.        4%  Debenture  Stk., Red. 


10 
100 


100 


10 
100 


100 


20 
10 


81-    9 
99—101 

96-97* 

5J-64 
87  -91* 

99  —101* 

12  —  13i 
4J-    6| 


100       100—103 

74       5  -  S 

fj    \     g  g 

100    I  100—10 


100     I  86 
10 


8^3! 


-44 

100  il38  -181 
100  222  -225 
294-  304 


60 


6 
6 

10 
10 
100 


It:  a 

8i-8| 
10}—  lOi 
10!  —103 


VIL— MISCELLANEOUS    COMPANIES. 


Present 

Amount 

Subscribed. 


Last 
Ulvl 
dend. 


»ald 
op. 


ClostnC 
PricM. 


.19— 101*  I 
1004—1021  I 


60  000 

£750,000 

12,500 

10,000 

188,538 

66,463 
135,000 
135,000 


9gd. 

9% 
10/- 

6/- 
6-3d. 


Chadburn's  (ShipiTele.  Ltd.,  Ord.. . 
General  Hydraulic  Power  Co.,  Ltd. 
Oakey  (John)  and  Sons,  Ltd.,  Ord. . 
Do.  do.         6%  Cam.  Pf. 

Power  Gas  Corp.,  Ltd.,  Ord.,  Nos. 

66,463-260         

Do.  do.  Nos.  1 66,462 

Waygood  (R.)  &  Co.,  Ltd.,  Ord.      . , 
Do.  6%  Cum.  Pref. 


1 

100 

10 

10 

15/- 
1 
1 
1 


'4- 

129 

I  ^ 
14 


-1J* 
-134 


i-l 


lA 
14 


-'ft- 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Present  g 

Amount  « 

Subscribed,  I     g 


Last 

Dlvi- 

I  dend. 


Cloainc 
Prices 


10,000  j     10        7/6 


44,889  7 

14,567  I     10 

4,150  10 

784,808  !      1 

164,288  1 

235,000  i       1 

20,000  ,     20 


Birni.  Railway-Oar,  &  Wagon,  L., 
'  1-10.000 

I        Do.        Second  Issue  1-8,739 

j  Do.  Cum.Pref.  6%  1-10,000.. 
.Gloucester  Rail. -Car  &  Wagon,  Ld., 
!  A,  1-29,861  &  49,7.51-50.900 

j     Do.     B,  99,86i-49,7:»,  50,001-75,000 

Lancashire  Wagon,  Urd 

Do.  do. 

Metropolitan    Amalgamated    Rail.- 

Carriage  &  Wagon,  Ld.,  1-784,808 

I        Do.    Cum.  A  Pref.  5%  1-164,288 

'        Do.    Cam.  B  Pref.  6%  1-286,000 

Midland Rail.-Car.&  Wagon,  Ld., 
1-20,000 


10 

4 

10 
7 

7 

2 

10 

1 

1 

1 

10 


28  —  281 

2i-2| 
104- 1(^ 

41/8-41/9 

23/6-24/6 

27/6-23/6 

19-194 


Stocks  and  Shares  marked  *  are  quoted  ex-dividend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    JUNE  12TH    TO    JULY   IITH.    1905. 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 

MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET     REPORT. 

Wednesday,  July  12///,   1905. 

DURING  the  week  the  market  for  Standard  Copper  has 
continued  firm,  values  ranging  between  ;^65  15s. 
and  £06  5s.,  but  only  a  very  moderate  amount  of  business 
lias  been  transacted.  The  political  situation  on  the 
Continent  has  had  its  effect  on  this  market  and 
speculators  cannot  be  induced  to  move  in  one  direction 
or  the  other.  Nor  has  the  substantial  increase  in  the 
visible  supplies,  chiefly  due  to  the  larger  shipments  from 
Australia,  had  any  effect  upon  prices.and  the  market  closes 
steady  at  ^^66  5s.  od.  cash  and  £6^  7s.  6d.  three  months. 
The  demand  for  refined  copper  has  been  of  moderate 
dimensions. 

Tin  on  American  support  and  a  good  trade  demand 
has  made  another  jump.  The  statistics  for  June  indi- 
cate a  strong  position,  and  although  temporarily  without 
effect  on  dealings,  the  outlook  is  now  attracting  both 
speculative  purchasers  and  consumers.  Another  factor 
which  has  influenced  quotations  is  the  indisposition 
to  offer  metal  from  the  Straits,  and  as  a  matter  of  fact 
competition  for  the  Billiton,  which  was  for  sale  at 
Batavia  on  the  5th  was  very  keen,  ^,140  being  paid.  The 
price  on  our  own  market  is  still  rising,  the  closing  quota- 
tions yesterday  being  ^^143  os.  for  cash  delivery. 

The  position  of  the  Lead  market  is  referred  to  elsewhere 
jn  this  issue.  As  Merton  and  Company's  circular  points 
out,  the  scarcity  of  prompt  material  has  become  acute 
and  has  forced  those  dealers  who  were  short  and  unable 
to  fulfil  their  obligations  towards  consumers,  to  pay 
increased  prices  for  spot  metal  which  was  withdrawn 
from  the  London  warehouses  in  important  quantities. 
The  supplies  in  sight  are  extremely  limited,  whilst 
consumption  seems  ready  to  absorb  larger  quantities 
than  usual.  The  closing  price  is  Foreign,  ;^r3  iis.  3d., 
and  English,  ;^I3  i6s.  3d. 

Spelter  remains  steady  and  dealings  have  been  of  an 
unimportant  character.  The  current  quotation  is 
£24.  2s.  6d. 

In  the  Iron  and  Steel  market  the  deadlock  still  continues. 
Trading  reports  are  better,  and  it  is  only  the  extra- 
ordinary position  in  the  warrant  market  which  prevents 
a[rise  in  quotations.  If  the  pig-iron  trade  is' somewhat 
slow,  steel  rails  are  in  good  request  and  there  is  an  excellent 
demand  for  structural  steel.  German  advices  report  a 
brisk  trade,  but  American  reports  are  conflicting- 


IRON,  STEEX^,    I>IG-- 
IRON,  &c. 


SCOTLAND. 

Messrs.  David   Colville  and  Sons,  Ltd.,  Dalzell 

Steel  and  Iron  Works,  Motherwell,  N.B.,  quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal : — 

Steel:  £  s.   d. 

oAi-zcij     Siemens' Steel  Plates,  Marine  Boiler  Quality  ..  6  15    0 

W@            ,,            „          „       Land         „          6  17    6 

^Tz^"-           „          Steel  Bars,  BQiler  Quality    6  17     6 

c'^'-^^u    Siemens' Steel  Plates,  Ship  Quality  Plates 5  17     6 

W              ,,            ,,     Bars         ,,           ,,          6     7     6 

«TEtv           ^^            ^^     Angles 5     7     6 

Manufactured  Iron  : 

Bars— Dalzell 6    2    6 

Best 6  12    6 

,,    Horseshoe      6  12     6 

Angle 6     2     6 

BestAngle    6  12    6 

BestBest 7    2    8 

ExtraBest    7  12     6 

'   Usual  terms  and  extras.     Special  rates  for  delivery  in  England 
and  export     The  above  prices  subject  to  alteration  without  notice 


The  Glasgow^  Iron  and  Steel  Co.,  Ltd.,WishaTV, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal) : — 

(Glasgow  ^  Steel)  £    s.  d. 

Steel  Angles 5    7  6    per  ton. 

Steel  Ship  Plates 5  17  6 

Steel  Bars,  Ship  Quality 6    7  6        ,, 

Glasgow  ^  ^  Steel. 

Steel  Bars,  Boiler  Quality 6  17  6 

Steel  Land  Boiler  Plates     6  7  6 

Steel  Marine  Boiler  Plates  6  7  6 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John  Spencer  (Coatbridge),  Ltd.,  Phcsnix  Iron- 
works, Coatbridge,  N.B.,  quote  :—                      £    a.  d. 

Bars— Phoenix    6    5  0 

Best 6  16  0 

BestBest    • 7    5  0 

Extra  Best •-...     7  16  0 

Best  Horse  Shoe    , 6  15  0 

Extra  B.H.S 7  15  0 

Extra  Best  Cable  8     5  0 

Rivet    .-.     6     5  0 

„        Best  Scrap  Rivet 7     5  0 
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Angles— ^hoenix 


£    B.  d. 

6    5  0 

Best   6  15  0 

ExtraBest    7    5  0 


<5as  Tube  Hoops— Phoenix  Best  6  15    0 


Plates— Phoenix 


Best  Boiler 7  10    0 

Best  Best  Boiler  8    0    0 

Extra  Best  Boiler  9    0    0 


Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 
•Commission  extra). 


Pig  Iron : 


No. 
£  s. 


Coltness,  f.a.s.  Glasgow 3 


Gartsherrie , 2 

Summerlee ,,    2 

Carnbroe    ....      ,,    2 

Langloan    3 

Calder ,,    2 

Clyde  ,    2 

Glengarnock,  f.o.b.  Ardrossan 2 

Eglinton  ,,  , 2 

Dalmellington,  ,,  Ayr  

Shotts ,,  Leith 2  17    6 


1. 
d. 
0 


No. 
£  s. 


3. 

d. 
0 
0 
0 
0 
0 

6 
0 
0 
0 

6 


NORTH  OF  ENGLAND. 

Messrs.  W.  Whit-well  and  Co.,  Ltd.,  Thornaby 
Iron-worke,  Stockton,  quote  as  follows,  at  "works  :— 

£     s.  d. 

W.W.  ^  Bars  6  12    6 

W.W.  Best  Bars   7    2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best 8    2  6 

W.W.  Best  Shoe 7    2  6 

Thornaby  ^ 8    2    6 

Thornaby  Best 8  12  6 

Thornaby  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10    5  0 

Special  Chain  Iron  9    5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.    ^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron   7    5    0 

Tee  Iron,  to  8-inches  United 7  12    6 

Terms,  Cash,  lees  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
Tington,  quote :_  Iron,  Steel. 

£   8     d.  £  s.  d 

*(BarB     6  10    0  6  15    0 

JAngles     7    0    0  7    5    0 

(0>F)    [Tees     7  10    0  7  15    0 

^     (Hoops     7    0    0  7  10    0 

'W.I.W  (Sheets     7  10    0  8    0    0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCESTERSHIRE. 


BaldAvins  Ltd.  (-with  which  is  amalgamated 
Knight  and  Crowther,  Ltd.),  Wilden  Works,  near 

StOurport,  quote  ;— 

Singles  Doubles 

20G9(;in.  21  G  to  24  G 

by  36in.  96in.  by  36in. 

per  ton.  per  ton. 

Black  Sheets                                     £    s.   d.  £    s.   d. 

"Vale"  10    0    0  10  10    0 

"Shield"  10  10    0  11  10    0 

"Severn" 1110    0  12  10    0 

"Baldwin  Wilden  B." 12  10    0  13  10    0 

Charcoal 16  10    0  17  10    0 

Best  Charcoal    18  10    0  19  10    u 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths.  Singles  to66in..  Doubles  to  56in.,  Lattens  to  46in 
Extra  lengths,  Singlei  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets: 

£     s.  d.  £    s.  d. 

No.  3  Lead 13  10  0  14  10  0 

S.V.  Lead    _ 15    0  0  16    0  0 

No.  3Terne   ..  - 15    0  0  16    0  0 

S.V.  Terne 16  10  0  17  10  0 

Singles  Doubles 

20  G  21  to  24  G 

to  108  to  96 

by  36in.  by  36in. 

per  ton.  per  ton. 

Tinned  Sheets :                               £    s.   d.  £    s.   d 

Best  Coke  (Finish)    29    0    0  30  10    0 

„    Charcoal  (Finish) 31    0    0  32  10    0 

Extra     „            „        33    0    0  34  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tin  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £i  lOs.  Od.  per  ton  extra 
throughout  for  all  brands. 
At  works. 

Galvanized  Corrugated  Sheets : 

"Phoenix"  Brand.  24  G.,  f.o.b,  London,  in  £    s.  d. 

Bundles 1115  0    per  ton. 

"Black wall"   Brand,   26  G.,  in  felt-lined 

cases  for  Australia,  f.o.b.  London 14    5  0        ,, 


Galvanized  Working  Up-Sheets : 

£    8.  d. 

24  G.,  f.o.b.  London,  in  Bundles 13    0  0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote  :— 

£   s.  d. 

Crown  Bars 6  10  0  per  ton. 

Best  Bars  (I  to  6in.  wide,  above  J  in. 

thick,  J  in.  to  4  rounds  and  squares)     7     0  0        ,, 

Angles 6  15  0        ,, 

„      Best 7    5  0 

T's    7    0  0 

„  Best  7  10  0        „ 

Best  Shoe  Iron    8    0  0 

,,    Bivetlron   8    0  0 

„    Best  Rivet  (Special)  9    5  0 

„    Cable    9    5  0 

,,     Screwing 8    5  0        ,, 
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B. 

d. 

0 

0  per 

5 

0 

5 

0 

5 

0 

10 

0 

0 

0 

10 

0 

10 

0 

0 

0       , 

Best  Turning  8 

,,     Plating 8 

Best  Best 9 

Treble  Best 10 

Plates , 7 

BestPlatea 8 

,,    Boilerplates  8 

,,     Best  Boiler  Plates 9  10 

Treble  Best  Boiler  Plates 12 

Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 

Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote   '  Star  "  brand  patent  wrought  nails  steel  nails,  <fec. 

Discounts— 

45  per  cent  off  1-inch  to  3-inch  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3Jinch  to  7-inch  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2^  per  cent. 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis : — 
2  tons  9/6  per  cwt.  ]  ,,,         „  .,         „,  ., 

4  cwt.  lots  and  upwards  9/9  per  cwt.  [  ^'^  *"y  Railway  Station. 

Steel  cut  nails,  3-inch  basis — 

2  tons  8/3  per  cwt.  )  ,,,         -,  .,         -,.   .. 

4  cwt.  lots  8/6  per  cwt.      |  ^/^  ^°y  Railway  Station. 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Bastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

•quote : — 

Per  Box. 
f.o.b. 

Coke  Tin-plates.  £  s.    d. 

C  18|  by  14  124s.  110  lb.  "BV"      0  12  0 

C  20  by  10  225s.  155  „  "Jumbo"    0  17  0 

C  20  by  14  112s.  108  „  "Lydbrook"  0  11  9 

C  28  by  20  112s.  216  „"  Lydbrook" 1  3  9 

€hai*coal  Tinplates : 

C  20  by  14  112s.  108  lb.  "  Allaway  " 


0  12    6 


BELGIUM. 


0.    L.    Faulkner,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  B.C.,  quotes:— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  free  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.  d 

Blooms  at  3  16  0  perton. 

Billets at  3  18  0        ,, 

Sheet  Bars   at  4    0  0 

Finished  Steel : 


Bars  at  6 

Angles   at  5 

Tees   at  6 

Joists at  4 

Fencing  Standards at  5 

Shoeing  Bars    at  6 

Tyre  Bars at  5 

Half-Bound  Bars at  5 

Heavy  Rails  at  5 

Light  Rails  at  4 

Structural  Steelwork : 

Prices  on  application . 


0 

0 

1 

0 

4 

0 

10 

0 

2 

0 

5 

0 

6 

0 

10 

0 

5 

0 

17 

6 

per  ton. 


Messrs,    French    and   Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 

Tin:  £    b.   d.       £     s 

English  Ingots,  f.o.b 

Di8.1J%&l% 143    0    0  to  143  10    0    per  to  i 

English  Bars,  f.o.b 

Dis.  li%4  1% 144    0    0  to  144  10    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  142  16    0  to  143    0    0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  140  15    0  to  141     0    0 

Australian,  Mt.  Bischoff, 

Warehouse,  Net 144    0    0  to  144  10    0 

COPPER 

Copper:  £     s.  d.       £     a,    d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  66    5    0  to    66     7    6    perton. 

Standard       G.M.B.,       3 

months,    Warehouse, 

Net 66    7    6  to    66  10    0 

English,   Tough,   Cake  & 

Ingot,      Warehouses, 

Net 69    10    0  to    70    0    0 

English,     Best      Select, 

Warehouse  Net   70  10    0  to    71     0    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

^% 79  0  0  to  80  0  0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2J%  75    0  0  to  76    0  0        ,, 

Electro,  Warehouse,  Net .  69  16  0  to  70    0  0        „ 

Ore,  ex.ship    Oil  9  to  0  12  9  per  unit 

Regulus,       Matte       and 

Precipitate,  ex  ship,  C  13  0  to  0  13  6        ,, 

YELLOW   METAL. 
Yellow  Metal : 

£   s.    d. 
Sheets,   4  by  4  feet  for 

India  f.o.b.  Dis.  2J% 0    0    6|  per  lb. 

Sheathing      ,,        , 0  "0    SJ      „ 

SPELTER. 

£    s.    d.  £    s.    d. 

Silesian  outports,  Net 24     2    6    to  24    5    0    per  ton. 

Blende  of  50  %  Net   6  12    6    to    6  13    6 

Calamine,  Net  6  15    0    to    6  16    0 

LEAD. 

£    s.  d.  £    a.    d. 

English   Pig,  Warehouse, 

Di8.2i%..     13  15  0  to     13  17    6    perton. 

Spanish,  ex  ship,  Dis.  2i%  13  10  0  to     13  12    6 

Lead  Ore  of  70  %,  Net 6  14  6  _ 

ANTIMONY. 

£  8.  d.  £    8.  d. 

Star  Reg^ulus,  f.o.b.,  Dis. 

2J% 58  0  0  to    60    0  0     perton. 

Ore,  50  %,  ex  ship, Dis.  2^%   16  0  0  t«     16  10  0 

Crude,  ex  ship,  Dis.  2^  %...  29  0  0  to     30    0  (J 


QUICKSILVER. 


£  8.  d. 


Spanish,  751b.,  Warehouse,  Net 7    7    eporflaek 

Italian         „  ,,  ,, 7    8    6 


io8 
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LEICESTERSHIRE. 

The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     ^  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 6    0 

Best    Hard   Steam   (hand   picked,  as    used    by  the 

Railway  Companies)    „ 5    6 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack) 5     6 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners   Colliery  Co.,    Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s    d. 

Best  London  Brights 9  9 

Large  Nuts  (Ij^  to  3J)    9  6 

Small  Nuts  (§  to  IJ)  6  0 

Rough  Brights    6  0 

Peas(|to|)    5  0 

Slack    3  6 

Smudge 2  0 

Liovr  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,    Nuts  7  3 

Hards  (Good  Steam  Coal)     8  0 

Bakers'  Nuts  (1"  to  2") 6  6 

Slack    ; 8  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal ..      10    6 

Best  Silkstone 10    0 

Best  House  Coal  8    6 

Best  House  Nuts 8    0 

Treble  Screened  Cobbles 7    9 

Best  Cobbles 7    8 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Notting-ham, 

quote  per  ton  at  pit  : — 

Digby  Coal : 

St£am.  s.  d. 

Best  Hand  Picked  Hard  8  6 

Steam  Hard 7  8 

HardNuts  6  6 

Gedling  Colliery. 

HiOH  Hazel. 

London  Brights,  4  to  8  in.  cube 9  6 

Bright  Cobbles  (Hand  Picked)   9  0 

Large  Nuts,  2  to  4-in.  cube 8  0 

Small  Nuts,  1  to  2  in.  cube 6  0 

Pea  Nuts,  |  to  1  in.  cube    ..••••••• 5  0 

Steam. — Top  Hard. 

BestHard  8  6 

Hard  Steam 7  6 

Cobbles    6  3 


ch:c:]viicills. 


Messrs.   S.   W.   Royse  and  Co.,   Albert  Square, 


Manchester,  quote : 

£  s.   d. 

Acids:  Oxalic _ _ 0  0    2Jper 

Picric,  Crystals 9  0  11         ,, 

Tartaric  at  Manchester  .. .     0  0  lOJ      ,, 


lb. 


£     s.  d. 

AcetateofLime:Bro|wn  at  Manchester  net    9  15  0  per  ton 

Grey  „  ...  12    0  0 

Alumina  :  Alum,  Lump,  loose 5    5  0 

,,         ,,         in  casks  5     7  6 

,,     Ground,  in  bags  5  15  0 

Sulphate  of  Alumina,  14%   4  10  0 

Ammonia :  Carbonate 0    0  3|perlb. 

Muriate   Grey    f.o.b.  Liverpool  23  15  0  per   ton. 

Sal-ammoniac, Lump,  Ists,  deld- U.K.  42    0  0        ,, 

,,      2nds,         ,,         40     0  0 

Sulphate f.o.b.  Liverpool  12  11  3        ,, 

Arsenic  :  Best  White  Powdered    net  12     5  0 

Bleaching  Powder,  35%  ,,     4  10  0 

Borax :  British  Refined  Crystal... „     12    0  0 


Coal  Tar  Products : 

Benzole,  50/90  % ,, 

90% „ 

Carbolic  Acid  Crystals,  34  35°  C. . . .    , , 
39/40°C.  ...    ,, 
,,     Liquid,    97  99%    ...    „ 
,,     Crude,  62A%  atSO'F. 

f.o.b.     ,, 

Creosote,  ordinary  good  liquid , 

Naphtha,  Crude,  20  %  at  120°  C. . . .     , , 

,,      Solvent,90%atl60°C.f.o.b,, 

,,   95%  at  160°  C.    ,,    ,, 

,,  ,,   90%  at  190°  C.    ,,    ,, 

, ,      Rectified,  flash  point  over 

73°  F f.o.b.    „ 

,,      Rectified,  flash  point  over 

100°F f.o.b.    ,, 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Gppperas  :  Green,  in  bulk ,, 

,,        barrels  f.o.b.  L'pool  ,, 

Cake ,, 

Copper:  Sulphate 


0  0    6   per  gal. 

0  0    7 

0  0    6J  per  lb, 

0  0    6i      ,, 

0  0     9  per  gal. 

0  19 

0  0     H      ,. 

0  0     3 

0  0    Si      ,, 

0  0    .9 

0  0  10 

0  0  11 

0  10 


1     7 

0  per  ton 

0  12 

6 

1  19 

0 

1     2 

6 

20    0 

0 

Cyanides:  98%  minimum f.o.b.    net     0     0    7^  per   lb. 


Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

,,  Foreignc.i.f.U.K23     5  0 

Grey  21  15  0 

,,  ,,        Brown  at  Manchester  16  15  0 

Nitrate 24  10  0 

Litharge,  Flake 15  10  0 

Powder ...  16    0  0 

Red   Lead,   Genuine,  c.i.f.  London 

less  5%  15  10  0 

White     ,,  ,,  Dry     „       ,,       ,,  16  15  0 

Naphtha(Wood):  Miscible,  60o.p 0     2  6  per  gal. 

Solvent 0    2  7 


Potash  :  Bichromate.-,  delivered  England...    0    0  3   per  lb. 

Carbonate,  90/92  %  ...  c.i.f  Hull ...  18    5  0  per  ton. 

Caustic,  75/80  %    „       „    ...20  10  0        „ 

Chlorate net   0    0  3^  par  lb. 

Montreal in  Store,  Liverpool  32    0  0  per  ton. 

Prussiate,  Yellow    net  0    9  4^  per  lb. 
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net 


4  10    0 


Soda:    Ash,  Caustic,  48  %,  Ordinary 

,,  ,,         ,,         Refined ,, 

,,    Carbonated,  48  % ,, 

,,        68   %     (Ammonia 

Alkali) net 

,,     Bleachers'     Refined      Caustic 

50/52  % net 

Caustic,  White,  77  % „ 

„       70% „ 

„       60% , 

Cream,  60  % , 

Crystals,  in  bags  3     0 

barrels  3    7 

Acetate o.i.f.  Hull  net  16  15 

Bicarbonate,  in  1  cwt.  kegs 6  15 

Bichromate delivered  England...     0 

Chlorate  net    0 

Nitrate. ..ex  quay  Liverpool,    ...  ,,    11 

Phosphate 9 

Prussiate net    0 

Silicate,  Solution,  140°  Tw 4 

Sulphate  (Glauber  Salts) 1 

„        (Saltcake,  95%) 1 

Sulphur :  Recovered    4 

Roll    6 

Flowers 7 

Zinc:  Sulphate    6  15 

Shellac:   Standard  TN  orange  spot 7  10 


per  ton. 


6  10 

10  10 

9  12 

8  12 
8  10 


0 

0 

6 

6 

0 

0 

6 

0 

0 

2 J     per  lb. 

3^  per  lb. 

6  per  ton. 

0 

3|  per  lb. 

0  per  ton. 

6 

0 

0 

0 

0 

0 

0  per  cwt. 


Messrs.  S.  W.  Royse  and  Co.,  quote:— 

£    s.    d. 

Barytes  :  Lump  Carbonate,   90/92%  3  10    0  per  ton. 

Sulphate,  No.  1,  White 2  15    0 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid . 
Chrome   Ore  :   Basis  50%    c.i.f.  British 

Ports -....     3  10     0        ,, 

Mang^anese  :  Lump  c.i.f.  Liverpool  lO^d.    per  metallic  unit. 

Ochre  :  French  JC  f.o.b.  Rouen,  net    2    5    0  per    ton. 

„     JF 5  10    0 

Talc  :  (French  Chalk) c.i.f.   Liverpool    3  10    0 

Messrs.  Henry  Bath  and  Son,  quote  :— 

£      8.    d.  £     s.     d. 

Copper,  Ores  of,  10  to  25%     0  11     9     to      0  12     9    per  unit. 

Regulus,  45  to  65% 0  13    0    to       0  13     6 

Precipitate,  65  to  80%  ...     0  13     IJ  to       0  13     7^       ,, 

Tin  Ores,  70  % 87     0  0     to     89     0  0     per  ton. 

Lead  Ore,  70% 6  14  6 

Blende,  50% 6  13  6 

Calamine 6  16  0 

Antimony  Ore,  50% 14    0  0    lo    17    0  0 

Messrs.  Barrington  and  Holt,  Cartagena,  quote  :— 

Iron  Ore. 

s.    d. 

Ord.  50%, f.o.b.  Porman 6     4  per  ton. 

Do ,,  Cartagena 6     7  ,, 

Special  low  phos,  ,.  Porman 6  10  ,, 

Do.            do.  ,,  Cartagena 7    0  ,, 

Extra  quality  do.  ,,             ,,         7     6  ,, 

Special  Iron  Ore  ..            ,.         nominal  ,, 

Specular  58%  do.  ,,  ,,         6 


nriivisER. 

Messrs.  Alfred  Dobell  and  Co.,  Liverpool,  quote  :— 

COLOMIAL  WOODS. 
Timber. 

£    B.   d.       £  B.   d. 

Quebec  Square  White  Pine...  peroub.  ft.  0  1     9  to  0  8     3 

Quebec  Waney  Board  Pine...          ,,            0  2     8  0  3     9 

St.  John  Pine,  18  in.  average        ,,           0  2    4  0  3    3 

Lower  Ports  Pine ,,            0  13  0  18 

Quebec  Red  Pine ,,           0  16  0  2a 

Quebec  Oak,  1st  quality ,,            0  2     3  0  3     4 

Quebec  Oak,  2nd  quality 0  16  0  2    6 

Ash     ,,            0  16  0  2    3 

Elm    „           0  3    3  0  4    i> 

Hickory 0  2    0  0  2    6 

Quebec  Birch 0  16  0  2     3 

St.  John  Birch 0  16  0  2    0 

Birch  Planks 0  0    9  0  0  11 

Spruce  Spars     ,,           0  0  10  0  10 

Deals. 

1st  quality  Quebec  Pine  per  std.    22  10    0to82  10    0 

2nd    do.            do „         17  0    0  22  0    0 

3rd    do.            do ,,          11  10    0  13  0    0 

St.    John,    Miramichi,  etc., 

Spruce „            7  2     6  7  7     6 

Nova  Scotia  Spruce ,,           7  0    0  7  5    0 

Spruce  Boards ,,          6  7    6  6  12    6 

UNITED  STATES,  etc.,  WOODS. 

Pitch  Pine. 

£  8.    d.  £  s.  d. 

Hewn percub.  ft.  0  1    4  to  0  1    8 

Sawn ,           0  10  0  16 

Planks,  Stowage ,           0  0  10  0  1    u 

Boards,  Prime  per  std.    12  10    0  16  0    0 

Oak  Timber  percub.ft.  0  16  0  2    c 

Oak  Planks   „          0  16  0  2    1 

East  India  Teak per  load  12  0    0  I6  0    0 

Greenheart ,          6  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£  s.  d.  £  B.   d. 

Riga  Redwood  > percub.ft.  0  1     6  to  0  2    6 

Dantzic    and    Memel    Fir, 

Crown     ,,            0  2     1  0  2     6 

Dantzic    and    Memel    Fir, 

Middling    ,,            0  19  0  1  11 

Stettin   0  19  0  1  11 

Swedish ,           0  10  0  13 

Riga  Whitewood  ,,           0  10  0  13 

Norway  Mining  Timber ,,           009  016 

Dantzic   and    Stettin,   etc., 

Oak „           0  2    6  0  8    0 

Norway  Spars 0  12  0  19 

Deals. 

Red  Archangel  and  Onega, 

1st  quality per  std     19  0    0  20  0    0 

Bed  Archangel  and    Onega, 

2nd  quality    „          14  0    0  16  •    0 

Red  Archangel  and  Onega, 

3rd  quality    ,,          10  10    0  12  10     0 

St.  Petersburg,  1st  quality...         „          16  0    0  17  10    0 

Do.           2nd      ,,     ...          „          14  0    0  15  0    0 

Gefle   ,.         11  10    0  16  0    0 

Wyburg ,          11  0    0  12  10    0 

Uleaborg    „          10  0    0  12  10    0 

Gothenburg  11  0    0  16  0    0 


no 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson.  Engineering    Patent  Agents.  28.   Ne^ 

Bridge  Street,  London.  E.C..  and  at  Manchester. 

Copies  of  Specifications  may  be  obtained  at  the  Patent  Office  Sale  Branch,  2^.  Southampton  Buildings,  Chancery  Lane,  W.C.,  at  the 

uniform  price  of  8d. 


NEW  PATENTS  APPLIED  FOR. 

When  Patents  have  been  communicated  the  names  of  the 
communicators  are  printed  in  italics. 


13000.  M.  Warren,  London.  June  19th - 
Improvements  in  valves. 

13016.  N.  Crapper,  Sheffield.  June  19th  — 
Improvements  in  portable  gas  boilers. 

13017.  G.  M .  Roberts.  London.    June  19th.— . 
Improvements  in  valve  gear  for  steam  engines  and  the 
like. 

13019.  R.    Rappaport,    Liverpool.     June 

19th. — Improvements  in  gas  turbines.     (Date  applied  for, 
June  24th,  1904.) 

13020.  R.  Rappaport,  Liverpool-  June 
19th. — Improvements  in  pressure  turbines.  (Date  applied 
for,  June  24th,  1904.) 

13095.  C.  R.  Winn  and  A.  Mousley, 
Birmingham.  June  19th. — Improvements  in  safety 
valves  for  steam  boilers. 

13126.  J.  M.  Sanderson,  Newcastle-on- 
Tyne.     June  2§th.— Koad  maker  and  repaiier. 

13133.  C.  W.  J.  Fish  and  E.  T.  Rossiter, 
Leeds.  June  26th. — Improvements  in  means  or  appa- 
ratus for  automatically  closing  the  doors  or  gates  of 
hoists  or  elevators,  and  for  securing  them  in  a  closed 
position. 

13134.  G.  D.  Drummond,  London.  June 
26th. — Improvements  in  wrenches. 

13141.  G.  L.  Hoffmann,  Gerniany.  June 
26th. — Process  for  the  manufacture  of  a  substance  to  be 
used  for  the  improvement  of  inferior  qualities  of  steel. 

13145.  J.  E.  Boaz,  Acton,  W.  June  26th.— 
Improvements  in  apparatus  for  heating  water  by  steam. 

13165.  S.  Busetto,  London.  June  26th.— 
Improved  apparatus  for  separating  and  collecting  oil  from 
the  feedwater  of  steam  boilers. 

13166.  F.  Syberg,  London.  June  26th.— An 
improved  steam  pump. 

13171.  A.  F.Sandlandand  W.G.  Martin, 
London.  June  26th. —Improvements  in  fasteners  for 
driving  belts. 

13172.  J.  B.  Purdy,  London.  June  26th.— 
Improvem',nts  in  triple  valves.  (Date  applied  for,  August 
9th,  1904.) 

13185.  C  Lemale,  London.  June  26th.— 
Improvements  in  or  relating  to  turbines.  (Date  applied 
for,  June  28th,  1904.) 


13192.  A.  E.  Howarth.  London.  June  26th. 
— An  improved  chain  wrench.     (/.  /.  J/ay,  Canada.) 

13195.     G.  Wilson,  Sheffield.      June  27th 

Impt^ovements  in  the  arrangement  and  construction  of 
rotary  pumps. 

13204.  R.  Frey,  Manchester.  June  27th.— 
Improvements  in  and  connected  with  variable  speed 
gears. 

13205.  M.  Pedersen,  Dursley-  June  27th.- 
Arrangements  to  prevent  explosions. 

SI 32 10.  W.  Hasluck,  London.  June  27th.— 
Improvements  relating  to  silicate  cotton  or  slag  wool 
strips  or  cloth,  and  like  fibrous  materials  for  the  covering 
of  boilers,  steam  pipes,  and  all  analogous  purposes. 

13217.  M.  Hughes.  London.  June  27th. — 
Improvements  in  connection  with  the  teeth  of  steam 
shovels.     (J.  A.  AfcCaskejf,  C/.S..4.) 

13248.  J.  M.  Colman,  London.  June  27th  — 
Improvements  in  steam  boilers. 

13251.  T.  G.  Lovegrove,  London.  June 
27th. —Improvements  relating  to  dampers  for  steam- 
generator  furnaces  and  the  like. 

13253.  L.  A.  Mazellier,  London.  June  27th 
— Improvements  in  pressure  gauges. 

13262.  A.  H.  CrocKford,  London.  June 
27th. — An  improved  construction  of  steam,  internal  com- 
bustion, or  other  like  reciprocating  engine. 

13272.    G.  S.    Dobrashian,   London.    June 

27th. — X  new  motive  fluid  for  vapour  engines, 

13292.     H.  Cruse,  Manchester.     June  28th.— 

Improvements  in  the  construction  of  valve  casings. 

13303.  W.  G.  Potter,  Liverpool.  June  28th.- 
Improvements  in  steam-generator  furnaces. 

13320.  T.  F.  J.  Truss,  London.  June  28th.~ 
Improvements  in  or  relating  to  steam  generators. 

13345.  L.  C.  Auldjo,  London.  June  28th  — 
Improvements  in  steam  boilers. 

13352.  Gasmotoren^Fabrik  Deutz,  Lon= 
don.  June  28th. — Improved  method  of  working  tur- 
bines operated  by  the  combustion  of  gases.  (Date  applied 
for,  July  2nd,  1904.) 

13410.  P.  A.  Rohan,  London.  June  29th.— 
Duplex  safety  water  columns  for  steam  boilers. 

13411.  W.  G.  Potter,  Liverpool.  June  29th  — 
Improvements  in  Huid  pressure  turbines. 
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13415.  W.  West,  Roundbay.  June  29th.— 
Improvements  in  the  means  or  devices  for  propelling 
ships  or  boats. 

13439.  F.  A.  Willett  and  G.  E.  Arnold, 
London.  June  29th. — Improvc-ments  to  and  in  connec- 
tion with  submarine  boats. 

13469.  R.  Schulz,  Liverpool.  J[une  29th.— 
Improvements  in  oil  separators  for  steam  pipes.  (Date 
applied  for,  August  3rd,  1904.) 

13473.  A.  Stodola.  London.  June  29th.— 
Improvements  in  explosion  gas  turbines.  (Date  applied 
for,  July  4th,  1904.) 

13477.  A.  £.  Parker,  London.  June  29th — 
Improvements  in  and  relating  to  the  tiring  ot  furnaces  of 
steam  generators  and  the  liUe. 

13504.  S.  Cowper-Coles,  London.  July  ist. 
— Improvements  in  pumps. 

13532.  F.  A.  Willett  and  G.  E.  Arnold. 
London.  July  ist. — Improvements  to  and  in  connec- 
tion with  submarine  boats. 

13593.  Deutsche  Oesterreichische  Man= 
nestnannrohren  WerKe,  London.  July  ist. — An 
improvement  in  ste;im  boilers.  (Date  applied  for,  May 
I2th,  1905.) 

13610.  R.  Scheliga,  Kingston-on-Thames . 

July   1st. — An  improved    tire-bo.x   lor    steam  generators, 
(Date  applied  for,  July  2nd,  1904.) 


devices,  in  accordance  with  the  present  invention,  the 
low-speed  clutch  device  will  first  be  brought  into  action, 
to  transmit  power,  when  the  driving  shaft  or  motor  is 
started  ard   is  running  at  a  low  speed  ;  but  when  the 
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RECENT  SPECIFICATIONS. 
VARIABLE    SPEED    GEARING. 

T.  L.  and  T.  J.  Sturtevant,  Boston,  U.S.A. 

May  25th,  1905. — This  invention  has  for  its  object  to  pro- 
vide a  centrifugally-controlled  clutch  device  for  trans- 
mitting power  from  a  driving  to  a  driven  shaft  at  different 
speeds,  but  in  which,  when  the  duty  or  torque  of  the 
driven  shaft  exceeds  a  predetermined  limit,  the  low-speed 
and  high-power  gearing  will  transmit  motion  to  the 
driven  shaft  without  necessarily  reducing  the  speed  of 
rotation  of  the  flywheel  clutch  device,  or  of  the  motor 
or  driving  shaft  from  which  power  is  derived.  In  the 
accompanying  drawings  fig.  i  is  a  sectional  view  of  a 
clutch  device  power-transmitting  mechanism  embodying 
the  present  invention,  and  fig.  2  is  an  elevation  partly  ni 
cross-section.  The  drawings  show  a  portion  of  a  motor 
shaft  or  power  shaft,  attached  to  which  is  a  flange  secured 
by  screws  or  bolts  to  a  hollow  flywheel  or  casing,  prefer- 
ably formed  in  two  parts  screwed  together,  as  shown, 
and  enclosing  the  centrifugally-controlled  clutch  device, 
through  which  power  is  transmitted  from  the  flywheel 
or  clutch  casing  to  the  driven  shaft,  which  latter  may  be 
used  for  driving  an  automobile,  or  for  any  other  desired 
purpose.  Clutch  devices  shown  are  of  the  multiple-disc 
or  multiple-ring  type,  comprising  of  flat  rings  or  annular 
plates  notched  at  their  peripheries  for  engagement  with 
suitable  projections  or  parts  of  the  flywheel,  and  the 
other  flat  rings  or  annular  plates  shown  will  co-operate 
frictionally  with  the  first-mentioned  rings  or  plates  in 
transmitting  power  to  the  driven  shaft.  To  this  end  the 
rings  or  plates  are  notched  at  their  inner  edges  for 
engagement  with  an  arm  of  a  sleeve  carrying  a  pinion, 
which  meshes  with  a  gear  ring  connected  by  a  silent 
ratchet  with  a  hub  keyed  to  a  counter-shaft  carrying  a 
gear-wheel,  which  meshes  with  a  gear-wheel  on  a  sleeve 
loose   on   the   driven   shaft.     In   employing   two   clutch 


speed  of  the  motor  or  driving  shaft  is  increased  so  as  to 
exceed  a  certain  predetermined  limit,  the  high-speed 
clutch  device  will  be  automatically  thrown  into  operation. 
If,  however,  while  the  driving  shaft  is  still  running  at  a 
high  speed,  the  load  on  the  driven  shaft  exceeds  a  certain 
predetermined  limit,  so  as  to  be  in  excess  of  a  certain 
predetermined  torsional  strain,  the  high-speed  clutch 
device  will  automatically  be  thrown  out  of  action  without 
necessarily  requiring  a  decrease  of  the  speed  of  motor  or 
driving  shaft  to  effect  this  result,  and  power  will  then  be 
transmitted  to  the  driven  shaft  through  the  low-speed 
gearing,  which  will  be  operated  from  the  still  rapidly 
running  driving  shaft  or  motor, 

"AN   IMPROVED   METHOD   OF  MEANS 
FOR    SOFTENING  WATER." 

Messrs-  Mather  and  Piatt,  Ltd.,  and  G.  G. 
Hepburn,  Manchester.  June  8th,  1905. — In  treat- 
ing hard  water,  by  the  addition  of  lime  and  alkali,  for  the 
purpose  of  precipitating  the  hardness  contained  therein, 
a  considerable  time  is  requisite  to  allow  the  precipitate 
to  form,  and  even  after  the  lapse  of  some  time  a  con- 
siderable percentage  of  the  hardness  may  remain  in  the 
water.  This  invention  relates  to  an  improvement  in  the 
well-known  Clark's  process  of  softening  water,  and  in 
carrying  out  same  use  is  made  of  rough  metallic  surfaces, 
such  as  occur  in  metallic  borings  and  turnings,  or  may  be 
produced  in  inetal  plates  by  perforating  them  with  holes 
having  jagged  edges,  all  such  surfaces  having  a  great 
number  of  points  and  jagged  teeth,  over  or  through 
which  the  water  to  be  treated  is  passed,  after  the  addition 
thereto  of  lime  and  alkali,  and  preferably  after  a  pre- 
liminary settlement  of  the  precipitate  has  taken  place, 
whereby  the  precipitation  of  the  remaining  hardness  is 
assisted  and  accelerated.  The  metallic  borings  and 
turnings,  or  the  like,  may  be  contained  in  laj-ers  or  beds 
in  any  suitable  receptacle,  which  inay  have  a  bottom  plate 
perforated,  as  above  described. 
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"THE  METALLURGY   OF  STEEL" 

By  F  W.  Harbord,  A.R.S.M.,  F.I.C.,  with  a  section  on 
the  Mechanical  Treatment  of  Steel.  By  J.  W.  Hall, 
A  M.Inst.C.E.  The  Metallurgical  Series,  Edited  by 
Prof.  Sir  W.  Roberts-Austen,  K.C.B.,  P.R.S.  Second 
Edition.  Charles  Griffin  and  Co.,  Ltd.  25s.  net. 
The  fact  that  the  second  edition  of  this  excellent 
treatise  has  already  been  called  for,  is  by  no  means 
surprising,  for  probably  there  is  no  work  which  covers 
more  comprehensively,  from  a  metallurgical  and 
engineering  standpoint,  the  varions  branches  of  steel 
manufacture.  To  this  new  edition  a  chapter  on  electric 
smelting,  with  sketches  of  the  chief  types  of  furnaces 
which  are  at  present  producing  steel  on  a  commercial 
scale,  has  been  added,  and  signs  of  careful  revision  are 
not  wanting.  The  first  section  of  the  work  deals  with 
the  theory  and  practice  of  the  manufacture  of  steel, 
particular  attention  being  given  to  recent  developments 
in  steel  manufacture,  both  in  the  United  States  and  on 
the  Continent.  The  latest  types  of  steel  furnaces,  gas 
producers,  mechanical  appliances,  as  well  as  Bessemer 
and  open  hearth  and  crucible  plants,  are  fully  described 
and  illustrated  by  scale  drawings,  which  to  the  student 
should  prove  of  much  value.  Section  II.  is  devoted  to 
reheating  furnaces  and  the  handling  of  material,  and 
descriptions  are  given  of  the  most  recent  types  of  coal 
and  gas-fired  furnaces.  Then  follows  the  part  for  which 
Mr.  J.  W.  Hall  is  responsible— the  mechanical  treatment 
of  steel.  This  section  describes  rolling,  .forging,  wire- 
drawing, fluid  compression  and  the  protection  of  steel 
from  corrosion.  The  fourth  part,  which  is  devoted  to 
finished  steel,  deals  with  the  testing  of  the  various 
finished  materials,  and  describes  some  of  the  leading 
types  of  testing  machines.  The  influence  of  impurities 
on  the  mechanical  properties  of  steel  are  discussed,  and 
a  chapter  is  alloted  to  special  steels.  Full  consideration 
is  given  to  the  heat  treatment  of  steel,  and  the  method 
of  using  and  the  details  of  the  latest  form  of  pyrometers 
are  described.  The  concluding  chapter  is  devoted  to 
the  microscopical  examination  of  steel,  attention  is  given 
to  the  preparation  of  samples,  different  methods  of 
research,  etc.,  and  a  collection  of  interesting  photo- 
micrographs of  steel  is  included.  The  volume  covers 
a  large  ground,  but  every  chapter  appears  to  have  been 
written  with  the  same  elaborate  care  and  precision. 


BOOKS    RECEIVED. 

"  Hydraulic  Power  Emjineerint! :  a  practical  msnual  on  the  concen- 
tration and  transmission  of  power  by  hydraulic  machinery  "  By 
C  Croydon  Masks.  Second  Edition.  Crosby,  Lockiwood  and  Sjd. 
los.  6d.  net. 

"  Electric  Railways,  Theoretically  'nd  Practically  Treated."  By 
\V.  Ashe  and  J.  W.  Keiley.    Archibald  Constable  and  Co,    los.  6d.  net. 

"iBuUetin  of  the  Geological  Institution  of  the  University  of  Upsala." 
Vol.  4.    Edited  by  H.  Sjogren. 

"  Builders  Quantities,  for  Foundations,  Windows,  Doors,  etc."  Edited 
by  Paul  N.  Hasluck.    Cassell  and  Co.    6d. 

"  Jourml  of  the  Institution  of  Electrical  Engineers."  Edited  by 
George  C.  Lloyd.    E.  and  F.  N.  Spou.    5s. 

"  Clay  Modelling  and  Plaster  Casting. '  Edited  by  Paul  N.  Hasluck 
Cassell  and  Co.    is. 

"  Practical  Plumbers'  Work."  With  numerous  engravings  and 
diagrams.     Edited  by  Paul  N.  Hasluck.     CasseU  and  Co.     28. 

"  Pr-^ceed  iigs  of  the  Engineering  Association  of  New  South  Wales  " 
Vol.  XVIII.  Edited  by  Henry  V.  Ahrbecker,  The  Royal  Exchange, 
Sydney. 

"History  of  the  Coolgardie  Water  Supply  Sche  ne."  Second 
Edition.    James  Simpson  and  Co.,  Ltd. 


Mavof  and  Coulson  Ltd.,  Glasgow.  We  have  already 
drawn  attention  to  the  card  series  issued  by  this  firm, 
comprising  a  calendar  for  the  month  and  the  tabulated 
analyses  of  work  done  by  the  Pick-Quick  Electric  Coal 
Cutter.  The  obverse  of  the  July  calendar  just  to  hand 
shows  what  this  particular  coal-cutter  is  doing  in 
Scotland  and  gives  a  specimen  machineman's  daily 
report. 

Villiam  Asquith,  Ltd.,  High  Road  Well  Works,  Halifax. 
List  No.  R4  describes  and  illustrates  the  firm's  new 
patent-radial  drilling,  boring,  tapping,  and  studding 
machines.  The  devices  embodied  include  speed  and 
feed  gear  boxes,  a  handy  arrangement  of  tapping  and 
other  motions  for  easy  and  rapid  manipulation 
effecting  a  great  saving  in  time.  Other  features 
specified  are  an  alteration  of  arm  and  slide  so  as  to 
ensure  central  spindle  thrust  and  eliminate  side  twist- 
ing strains,  an  arm  of  special  section  to  resist  lifting 
stresses  ;  automatic  trip  motion,  etc.  The  machines 
are  suitable  for  taking  full  advantage  of  high  speed 
drilling. 

Percy  Pitman,  Bosbury,  Ledbury,  describes  in  a  circular 
his  "Hector"  water  motor,  designed  for  the  driving 
of  every  description  of  small  machinery.  The 
motor  is  fitted  with  an  improved  Pelton  water- 
wheel  enclosed  in  a  cast-iron  case  with  removable 
cover.  Each  motor  is  supplied  with  three  nozzles, 
which  can  be  changed  instantly,  giving  a  useful  range 
of  power.  The  steel  shaft  is  prolonged  on  the  opposite 
side  to  receive  an  additional  pulley  wheel  if  required. 
We  gather  that  the  motor  is  made  in  eight  sizes  giving 
from  2^0  to  2^  h.p.,  at  80  lb.  working  pressure  or  from 
3^  to  2  h.p.  at  a  pressure  of  40  lb.  Another  circular 
deals  with  the  "Hector"  water  motor  and  dynamo 
as  used  for  charging  accumulators. 

Masons  Gas  Power  Company,  Ltd.,  Levenshulme,  Man- 
chester, forward  an  advance  copy  of  a  well  printed  and 
illustrated  catalogue  dealing  with  Producer  Gas  for 
Furnace  Work  and  for  Gas  Engines,  the  Duff  and 
Whitfield  Patent  Gas  Producers,  and  the  Weardale 
Patent  Furnace  (gas-fired).  The  earlier  pages  are 
devoted  to  a  description  of  the  firm's  new  works. 
These  we  are  informed  have  been  specially  designed 
and  erected  to  meet  the  increasing  demand  for  gas 
producing  plants.  About  eight  acres  of  land  were 
secured  for  the  purpose,  the  works  being  situated 
alongside  the  main  line  of  the  London  and  North- 
western Railway.  The  offices  cover  an  area  of 
55  ft.  by  65  ft.,  and  are  well  designed.  This  block  is 
heated  on  the  "Plenum"  system,  and  lighted  by 
electricity.  The  main  erecting  shop  is  220  ft.  long  by 
50  ft.  wide,  is  served  by  a  lo-ton  electric  traveller  and 
jib  crane,  and  equipped  with  Pneumatic  Plant  and  the 
usual  tools  for  high-class  constructional  work.  The 
machine  shop  is  125  ft.  by  27  ft.  wide,  the  plate  and 
angle  bending  shop  being  80  ft.  long  by  27  ft.  wide 
In  the  latter  shop  is  a  gas-fired  "  Weardale ''  Patent 
Furnace  for  reheating  plates,  etc.  The  blacksmith  shop 
is  50  ft.  long  by  24  ft.  wide,  and  is  fitted  with  down 
draught  forges  and  the  usual  appliances  of  an  up-to-date 
smiths'  shop.  Stores  of  ample  capacity  are  provided 
for  castings,  finished  work,  and  general  stores.  The 
pattern  shop  is  90  ft.  long  by  27  ft.  wide,  with  gallery 
for  storing  patterns.  The  tools  and  machines  through- 
out the  works  are  independent  and  electrically  driven, 
The  gas  producer  plant  is  in  two  units  each  of  250  h.p.. 
one  supplying  power  to  the  engines  for  generating  the 
electricity  for  driving  the  machinery  and  lighting  the 
works,  whilst  the  second  producer  supplies  gas  to  the 
"  Weardale  "  Patent  Reheating   Furnace. 


July  14,  1905. 


PAGE'S     WEEKLY. 


[supplement  page  i.]        27 


""^HS" 


Wmm^siLrif 


Miscellaneous 


,.'m  « 


ir  ni  II 


\ 


^  A  N/^ 


Regulators 


Represent  the 

HIGHEST  GRADE 

Type  of 

DYNAMO  FIELD 
CONTROL 


Leaflet  P.W.  31. 
8TURTEVANT 
ENGINEERING    Co.,    Ltd  , 
147,    QUEEN    VICTORIA    STREET,    E.C. 


and   contain 

PERFECTED  6.t,ii. 

of  Construction 

UNOBTAINABLE 

in   any  other 

FIELD 
REGULATOR 

made. 


To  Steam  Users. 


Economy  in  your  Fuel  account 
g:uaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cenim 

Partviewof  Flue  fitted  with  PREMIER  TUBES.  | 

For  Particulars  apply  to  the  Secretary — 

The  Premier  Boiler  Tubes,  Ltd., 


Telephone  No  :  1638  VICTORIA. 
Telegrams :  ",Tubule,  London.' 


28.     VICTORIA    STREET, 
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M CLAREN'S    Traction  Engines, 

LEEDS. 


Catalogues  and  Pamphlets  mailed  free  on  application  to— 
J.  O    H.    McLaren,    Midland   Engine  Works.   LEEDS, 


Locomotives  Sac. 


JOHN  FOWLER  &CO.(Leeds),Ltd 

Steam  Plough  WorKs,    L££DS. 

Telegrams:  "FOWLER,  LEEDS." 
Manufacturers  of 


Traction 
Engines, 

Steam  Rollers,  Portable  Railways,  Ct'c^c. 


BROAD 

AND  NARROW 

GAUGE 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


LOCOIVIOTIYJE     Ift^ORKS. 

_  SINGLE 

^S&  EXPANSION 

^^      &  COMPOUND 

Electric 
Locomotives 
w^ith 

Westinghouse 
Motors   and 
Electric  Trucks. 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :  "  Baldwin,  Philadelphia  "  ;  "  Sanders,  London."       General /^gents :  SANDERS  &  CO.,  HO,  Cannon  St.,  Londor],  E.C. 


i^mHii 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Fe^ 


D.   ANDERSON    6  SON.   Ltd., 

LAGAN     FELT    WORKS. 


BELFAST. 
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toi^  Wmni^orir 


Oil  Engines 


&«£;. 


V       ^■nnii%    ^    »  ^^^^ 


It  is  the  most  economical  Engine 
made  and  is  more  reliable  than 
any   other   oil   engine. 


-_«-da 
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Stokers 


"MELDRUM" 
Meohanloal 

Stokers.  . 


EFFICIENT, 
ECONOMICAL, 
SMOOTH    RUNNING, 


SMOKELESS. 


PHOTO    OF    A    RANGE    OF    1.ANCASHIRE    BOILERS. 

Fitted  with  the  "  Koker"  Stoker  and  "  Meldrnin  "  Draught.    Twenty-two  Boilers  have  been  fitted  for  this  firm. 


Write  for  Copy  of   Booklet,  just   published,  to — 


MELDRUM    BROS.,    Limited, 

Timpcrley,  MANCHESTER. 

London  Offices:     66,     VICTORIA     STREET,     WESTMINSTER. 


July  14,  1905. 
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Stokers 


BENNIS   STOKE 


A.MD 


Compressed    Air    Furnaces. 


Smokeless, 
Efficient, 
Reliable    and 
Economical. 


Photograph  of    Boiler    House    in    a  Cotton    Mill,  showing 
Bennis  Stokers    and  Compressed  Air  Furnaces. 


ED.  BENNIS  &  CO.,  LTD 

Little  Huiton  Iron  Works, 


■I 


ALSO    AT 

LONDON.    GLASGOW,    NEWCASTLE=ON-TYNE.   &c. 
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Valves 


"' 


HUNT   &.   MITTON'S 


IMPROVED  BATH  SUPPLY  VALVES 

Suitable  for  Public  Baths,  Asylums,  or  Institutions. 

CHIEF    FEATURE.— Only    one    handle    to    operate. 


Makers  of  .   , 

Improved    Waste     Valve     and 
Shower    Bath    Valve. 


Water  Heaters, 

Injectors,  Ejectors, 

&c. 

Revolving    Water 

Sparger  and  Shower 

Bath. 


V/ro-,  f;.M->, 


Laundry    Fittings. 


Steam  and    Hydraulic 
Valves  and  Fittings. 


Fire   Pumps  and 
Appliances. 


Makers  of   .    . 

Lubricators,  Oil  Pumps,  Oil 
Boxes,  Grease    Cups,  &e. 


Instantaneous  Hose 
Couplings. 

Hydrants. 


Copper  Branch  Pipes 
and    Stand  Pipes. 


Complete    Fire 

Equipments. 


Landing  Valves, 

Sluice  Valves,  Scaling 

Hooks,  Scaling 

Ladders,   &e.,  Cc. 


HUNT      &      MITTON,     BRASSFOUNDERS,  &c.. 
Crown  Brass  Works,  Oozells  Street  North, 

Telephone  No.  :    394.  1^1  r min£flia.ni« 

Telegraphic  Address:    "MITTON,  BIRMINGHAM."  J-»1X   XXA J.iAgXX«.*XX« 
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as 


Boilers 


6i 


RiCHARDSONS,    WESTGARTH'S 

NESDRUM "  WATERTUBE  BOILER. 


MADE   IN   ALL  SIZES  TO   EVAPORATE  3.000 
TO    50,000     LBS.     OF    WATER    PER    HOUR. 


RICHARDSONS,  WESTCARTH,  &  CO.,  Ltd., 

HARTLEPOOL. 
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Pumps,  Condensers,  &c.   l 


"«      *'"     II 


The  Best  Industrial  Pump  in  the  World 


FOR    ANY     DRIVE. 


FOR 

ANY 

LIFT 


\^ 


FOR 
ANY 

MATERIAL. 


-rr/^.'-i  7- vv;; 


^     ^ 
iP 


POSITIVE    ROTARY    PUMPS,    LTD., 

23.  NORTHUMBERLAND   AVENUE,   LONDON.   W.C. 

A    PERFECT    INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,   Northumberland  Avenue,   LONDON,   W.C. 
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^©SI^SlMlLTlf  Railway  Pinch  Bars 


A  Few  of  the  Users  of  the  "  Samson ' 
Pinch  Bars: — 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co, 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 

Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co.,  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells'  Eckington  Collieries. 

Micklefleld  Coal  and  Lime  Co. 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

Sheepbridge  Co ,  Iron  and  Steel  Works 

Stayeley  Iron  and  Coal  Co. 


The   "Samson" 


Pinch   Bar 


Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 

OUR   OFFERs- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL 
CARRIAGE   PAID  BOTH  WAYS. 


SAMSON  6  CO., 

Garforth,  near  LrKEDS. 
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li;^)f  Electrical  Apparatus  j 


JOHN  GIBBS  &  SON'S  Patent  Safety  Interlocking 
Double  Pole  Quick  Break  Regulating  Switch. 


This  Switch  provides,  at  a  very  low  cost,  the  moans 
of  starting  and  regulating  our  Fans  with  perfect  safety 
even  in  inexperienced  hands,  it  being  impossible  to 
turn  on  the  power  without  all  the  resistance  being 
in  circuit. 

Prices  of  Patent  Safety  Switch. 


Size  of  Fan. 

Voltage.                I           Price. 

15  in. 

100  to  no  volts.          '        3     "     "J 
200  to  250       „                      310 

X8  in. 

100  to  no      „                   3     "     ^ 
200  to  250                          320 

24  in. 

100  to  no      „                   330 
200  to  sso                           .^40 

1 

30  in.                  100  to  no      „                    3     4     6 

,,               j          200  to  250        „                       350 

1                              1 

Telephone  :  2579   Koyal. 


JOHN   GIBBS   &   SON, 

80,  Juke  Street, 


LIVERPOOL. 

ON  ADMIRALTY  AND  WAR  OFFICE   LISTS. 


Telegrams  : 
"Ventilation,  Liverpool" 


Ulrllc  for  Prices  iina  Particulars 

.  .  OF  OUK  .  .  ^/^   fcCCC^ 

NEW  "STANDARD"  ^^  ^^^ 
MACHINES. 


They  will 

interest 

you. 


Best 
Materiai,, 
Workmanship^ 
AND  Design. 


^'^^ 


.#'"' 


FHIENIX  DYNAMO 
MFG.  CO.,  Ltd., 

Tbornbury  Ulorks,   BRADFORD. 


London  Okkice  :  17,  Victoria  St.,  Westminster,  S.W. 
Teie^raphic  A  idress  :  "Phedyna,  London."     Telephone:  1061  Victoria 


Telegram  s:- 


''  _0ONE§TO§ London"    ■ 

,.  B.Weaver&O 

Pa  Pen  fees  &  Manufacrarers  of 

TbcEBONESTOS^iNSULATGR 

Reg^N?  23226. 

-^    Suitab/e  for  Bushings  Af/pp/es.Siuitch    ^ 

>-^    /^9n(//ess,  orhersmalllnsu/Si/'ing  ft/'/'in^S.   j^ 

^    22.Roson>an  SP,        '«_i 
CIcrkencuell.  L0ND0N.E.cEn5 
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IML^ilLlTf  Engineers'  Appliances 


A  Section  of  Our  New  Expansion  Cabinets. 


o 
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E 
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WE  CAN  HELP  YOU  TO  SAVE  EXPENSES, 

THATS  ALL-BUT  IT'S  ENOUGH. 

THE     LYLE    COMPANY,    LIMITED. 

HARRISON  STREET,  GRAY'S  INN  ROAD, 

LONDON,     W.C. 


Electric   Impulse 


a^m^^^i^im^  ^^0* 


Clocks 


For   ACCURATE   TIME-KEEPING 

In  all  the  various  departments  of  large 
establishments.     Suitable  for 

TURRET,    WAREHOUSE, 

OFFICE, 

PRIVATE    RESIDENCE, 

Or  any  other  position. 

Perfect    and    Uniform    Time 

At  all   Points. 
PATENTEES    AND    SOLE    MAKERS  :- 

GENT  &  CO.,  Ltd. 

FARADAY   WORKS, 
And  3a,  Upper  Thames  Street,  LONDOS,  B.C. 


NO    WINDING    UP. 


NO    ATTENTION 
NEEDED. 


SEND    FOR    CATALOGUE    C.P. 
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%xs\Q\.\mf>  jo\A.  to  Jji^^ 
•5c  Co|»igf> .  Kia)^  yffhk 


IF  YOl  MAKE  YOUR  OWN  PHOTO 
PRINTS  IT  WILL  PAY  YOU  TO  USE 


BJHALL&es., 
39yictoria  St, 
London.  SW.:(ii!i 


3EParadiseSt 
Birmingham. 


Complete  Price  Lists  on  Application. 

All  drcmng  office  reqciisites  at  reasorwble  prices. 


9^iaiV(fnpt    and  ^iacvnot  -Tnade 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 


H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


THE    PHOTOGRAPHING    OF 
MACHINERY,  6c.,  ! 


IS  EXTENSIVELY  UNDERTAKEN  BY 


IViEsp,  ELLIOTT  &  FRY 

in  any  part  of  the    United  Kingdom,  for  which 

work  special  terms  will  be  sent  on  application, 

distance  being  no  object, 

ONLY    ADDRESS  :— 

55,  Baker   Street,    LONDON,  W. 


Telegr&ms : 
PHOTICS,  LONDON. 


Telephone: 
293  PADDINGTON. 


July  14,  1935. 


PAGE'S    WEEKLY. 


[supplement  page  xiii.]       39 


WHE^ILir.  If  Engineers'  Appliances  J 


A  Revolution  in  Temperature  Measurement. 

THE.     FERY 

RADIATION  PYROMETER 


From  500°  C.  to  the 

HIGHEST     KNOWN 
TEMPERATURES. 


IS 


SIMPLE,    CHEAP,    and    ACCURATE. 

The  illustration   shows  a  complete  Thermomelric  Outfit,   consisting  of  Fery 

Lens    Pyrometer   and    Meylan    D'Arsonval   Galvanometer,   with 

Tripod  Stand  and  Leads. 


Price      -        -        -      £20     17    6 

Write  for  Uat  No.  30P,  post  free. 


SOLE  AGENTS  for  United  Kingdom.  Colonies,  and  U.8.A., 

THE 

Cambridge  Scientific  Instrument  Co. 

CAMBRIDGE,     ENGLAND.  '^^''' 


FACILE   TiME-STAIVIP 

An  Engiiah  Invention.       HanufACtured  in  LONDON. 


Establishtd 
188^ 

PATENT. 

PR  CE 

50/- 


Supplied  to  His 
MajeBty'8  Goveru- 
mciit.  Ihe  Im.  e  ia, 
Aus  riau  Govern 
"lout,  ap  Ma  tin 
Hotel.  The  Asylums 
Ijoard,  Iniani  Ke- 
veuue  A  myDepart- 
men  s,  Tiie  i^iigh 
'  o«  t,  Ihe  London 
Borougho,  he  Man- 
chester Corpoiation. 
Ljndon  C.  ^.,  Great 
Ce  .tra  ,  Mid  and, 
L.  &  N.  iV.  Ka.iWays, 
The  'Times,  Daily 
Mail,  London  (iazulte, 
etc.,  etc. 


U  impresses  the  minute,  hour,  day,  month,  year,  and  any  words  in 
Combination,  at  o.\E  ophr\tion,  in  an  iNsi  ant.    I,  sclf-inkmg  and  always 

ready.    A  TIMU-CH  E  JKER   FOR  AIX   PUKPOiES. 

Use   tliis   Machine  t>  time   any  transaciioi,   tas^,   race,   experiment,   or 

journey.    Check  the  ex  ut  moment  of  receipt  or  disp.itch  of  Telegrams. 

Letters,  Parcels.  Call*,  Orders,  etc.   etc. 

Uaaful  la  the  Office,  Warehouse,  or  Workshop. 

134,  Highbury   HIU, 

LONDON?'  N. 


WARWICK'S  TIME-STaMP  CO., 


BRlTBH-APVE^neERi 


(the  Organ   of   the    British   Advertiser    Service 
Bureau)  has  a  special  article  in  its  July  issue  on 

HOW  ENGINEERS  ADVERTISE. 

A  copy  will  be  sent  with  pleasure  to  anyone 
mentioning  Page's  Weekly. 

We  are  specialists  in  the  preparation  of 
business  literature  for  engineers,  our  aim  not 
being  to  increase  your  expenditure,  but  to  make 
that  expenditure  more  productive. 

We  do  not  undertake  the  placing  of  adver- 
tising, but  only  its  preparation. 

The  British  Advertiser  Service  Bureau, 
Queen  Anne's  Chambers, 

Westminster,  S.W» 
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Time  Recorders 


Inilispensahle    to    Employers    of   Labour^ 


Co. 


ST 


^^^i 


<0^ 


THE    "PEY"    TIME    REGISTER- 

HOWARD     BROS.,   Proprietors    and    Manufacturers, 

lOOc,    Queen    ^Victo]?i£i,    Stx>eet,    XiOISriSON',    S.C 

Head   Office:   40,     I»a,«»aclise    Street,     ILiIV^JERI^OOI-. 


July  14, 1905. 
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Printing 


The  Firm 


For 


Your  Firm. 


Atlantic  Press  Ltd., 

ENGINEERS'      WEYMOUTH    STREET. 
PRINTERS.         MANCHESTER,  S.E. 


Telephone :  4774. 

Telegrams:  "CATALOGUE,"  Manchester. 
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W.C.  HOLMES  &  Co., 

ENGINEERS. 
Sole    JVIcikeps    of    tine    .    . 

"WESTERN"  DOUBLE 
FACED  VALVE. 


Specialities  :— 

ROOFS. 

BRIDGES, 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS,    6c. 


Work!— 

Huddersfield. 

LoftdoA  OfHee— 

ii,  Victoria 
Street,  S.W. 


Telephone:  2593  (Nat.).  Telegrams:  "  OiLWELLS,  MANCHESTER." 

ESTABLISHED    1860.  5 

Contractors    to    His    Majesty's    Government. 

For  Preserving  Bright  'Machinery   from 
Rust  or  Corrosion,   use 


"Crystoleine 

THE     BEST     AND    ri05T 
SATISEACTORy    OE    ALL 
AINTI-CORROSIVE 
C0MP05ITI0IN5. 


ff 


IS   ESPECIALLY   SUITABLE    TO   ENQINEERING 
FIRMS  SENDING   MACHINERY  ABROAD. 


Write  for  particulars  to  Sole  Manufacturers  :— 

MATTHEW  WELLS  &   CO., 

HARDMAN    STREET    OIL    WORKS, 

riANCHE5TER 

Sole  Manufacturers  of  the  "  Wellsaline"  Lubricants. 
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RICHARD  GARRETT  &  SONS 


X 

o 

td 
Ut 
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Portable  and  Semi- 
Portable  Engines. 
Threshing  Machinery 
Road  Locomotives. 
Traction  Engines. 
Road  Rollers. 
Boilers  of  all  Types. 
Stationary  Engines. 
Winding  Engines. 


Engineers  and  Boilermakers,  LEISTON,  R.S.O. 


England. 

ESTABLISHED  1778. 

SEND   FOR 

CATALOQUE. 


LTD., 


Single  Cylinder  General  Purpose  Traction  Engine. 


JOSEPH  BOOTH  &  BROS. 


feSiM 


ENCLOSED   MOTOR. 


€kctrlcal  ana  inecbatiical  engineers, 

"CRANES.  RODLBY."      M\yj\JLl%^\  j         Lf  i~^  l~^  L  ^^ 

Makers    of    Dynamos,    Motors, 

Electric  6  Steam   Cranes, 


Inquiries 
Solicited. 


CvSLIOLGam 


THREE-MOTOR    ELECTRIC    OVERHEAD    CRANE. 


Makers  to  Home,  Colonial,  and  Foreign  OoverameatM,  aad  all  Leading  Flrma. 
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THE  STIRLING  BOILER  CO. 


c 


LIMITED. 

Head  Office  ana  Works  :— 
MOTHERWELL,  N.B. 

Smokeless 
Combustion 

Guaranteed. 


LOW  GRADE 
COAL. 


CHAIN  GRATE 
STOKERS. 

London  O/flce : 

25,  Victoria  5t., 
Westminster,  S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  6  Sons, 

General  Steel   Manufacturers.  T^i^i^M  OHPITir  ¥     Q 

and   SPECIALISTS   in      .      .  lyJVJlj       Ol   LjLjIj\J 

Invita    attention   to  their  Unriyalled   SelMiardenini  Steel. 


FAiRLEY's  SELF-HARDENING  Tool  Steel 

FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


NOTE.-JAMES  FAIRLEY  6  SONS* 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills.  Birmingham)  are  merely 
Branch   Departments,  and 


All  CommunlcmtienM  ahovid  b»  mddreMaed  to   th»  Mtad  Otticea  :— 

OLD    MINT,  SHADWELL  STREET.  BIRMINGHAM. 


|jW)Wm 


.      -m  n^  Ji**«»      O       0'«%««#«'        Makers   of  Marine  and  other   Forgings, 

Jnnn    rllruBIl    Ot     wOIlSi      rough     tumea     or    finished.       Tail-End 
w  WAMMK   ■    •"  pftont  Shafts,  Built  Rudders  and  Grank  Shafts 

Adntlrmltif 
Llmt. 


^mt 


By   MARYHILL. 

GLASGOW. 


Telegrams:  "  FORGINGS.   GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 


Printed  for  the  Proprietors  by  Southwood,  Smith  &  Co.,  LUilTKD,  6,  7.  8.  q,  Plough  Court,  Fett«r  Lane.  London,  E.C. ;  and  Published  at 

Clun  House,  Swrey  street,  Strand,  London,  W.C. 


